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Some Uses of Cross-section Paper in the 
Machine Shop. 


By Wa. O. WEBBER. 


A very interesting series of facts can be 
arrived at in a simple and comprehensive 
way in machine shops making a specialty 
of any line of manufacture by plotting the 
weekly or monthly pay roll on a sheet of 
cross-section paper, and also the output of 
the shops for the same time. 

See Fig. 1, 
represents the amount of weekly pay roll, 


in which the upper broken line 


the solid line the total horse-power of en 
gines produced each week, and the bottom 
dot and dash line one item divided by the 
or the cost This 
shows at a glance that the 8x10 engine costs 


other, per horse-power. 
out of all proportion with the others, and 
also that the 8x12 and 9x12 want looking into 
and also that it is better to mix large and 
small engines in the shop together than to 
run all one size. 

Now plotting the 8x10 with the 8x12, see 
Figs. 2 and 3, we find the principal trouble is 
in the drilling and lathe work and shaper, 
and so know where to look. 

Plotting the 8x12 and 9x12 the same way 
with the 10x12 would show where to look for 
leaks also. 

This can also be carried further, and by 
plotting the different kinds and sizes of 
articles manufactured together with the pay 
roll, it can be readily ascertained which size 
or class of some one kind of product is the 
most and which the least profitable fo pro 
duce. Again, having ascertained by this 
method which particular item of product is 
least profitable, we can now plot the amounts 
of each particular manipulation, such as 
lathe work, milling, drilling, 
shaper, or vise work of this unprofitable 


planing, 


item, together with a corresponding curve 
or diagram of one of the most profitable 
items, and ascertain at a glance where the 
trouble is, and where the effort must be con- 
centrated to remedy this error. 

It is surprising how much can be done 
by one smart young man who has had some 
experience himself in shop work in discover- 
ing and plugging up the leaks in a ma 
chine shop, by taking the time slips from 
each man and playing a sort of game of 
solitaire with them to determine the exact 
value of the different manipulations put into 
each different size or class of product, and 
it is as surprising to see how quickly your 
foreman of that department, if he is any 
rood at all and fitted for his place, takes 
in interest in these figures and diagrams 
ind tries to help you find the remedy ; also 
the men. If you find, for instance, that your 
planing on a certain lot and size of engines 
runs higher in proportion than it ought and 
you look up the cause, you find that some 
one item of planer work was the cause of it. 
On this being traced down, it is discovered 
that on that particular lot of cylinders, for 
instance, there was from @ to $§ inch too 
much stock on the valve seats, due to some 
trouble in the foundry (to be investigated in 
turn) and the time was used up in removing 
the surplus stock. Now this planer hand 
feels as sorry about this as though it were 
his own fault, and is very ready to make 
Suggestions as to how it might best be reme- 
died, and I have yet to find the case where 


this advice did not have some value. The 
moral effect of this system is also of great 
value, as it keeps the foreman and_ the 


hands on the jump all the time to see that 
overrun the 
previous set of similar operations, and where 


one set of operations does not 
it is obvious at a glance that some particular 
manipulation is going to overrun the aver 
the 
and superintendent both, and they then hold 


age, the workman will notify foreman 
a consultation to devise some special means 
whereby this particularly faulty lot can be 
carried along as to this specific manipulation 
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within the usual and average time, and_ per- 
haps by so doing discover a better and more 
expeditious method of doing all future lots. 

It is strange how after your patterns are 
all right and your gages are made, and the 
core makers and molders have made, say, one 
hundred pieces from the same pattern they 
will leave a piece out of the core box, and be- 
fore it is discovered by the machinist who is 
to finish the part 20 or 80 castings are made 
that will call for 10 or 20 per cent. more 
time to finish than if made in the right way, 
and it often does not occur by any careless- 
Still a change inthe mold- 
ing sand or mixture of ironsin the cupola can 
produce a result calling for more time in the 


ness of anybody. 








machine shop—by either having the castings 


so much harder than usual or with less 
shrinkage to them 

I do not wish to be understood as laying 
one of the ills that call for extra time in the 
machine shop to the foundry, as I know 
other departments come in for their share of 
the trouble, and | believe that the use of cross 
section paper in plotting the costs in the 
foundry and the product in other depart 
ments is as Valuable as in the machine shop 

I know from my own experience that | 


reduced the cost of labor in the foundry over 
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Fig. 3 


CROSS-SECTION PAPER. 


$3 per ton of castings by this method, and it 
was not all molding either. 

I will guarantee that if any shop will keep 
accurate records of the costs of each manip 
ulation in each department, and use then as 
I have described, and be guided by the in- 
dications so pointed out, that they will double 
their profits if they are now making any, or 
make a good profit if they are now losing 
money. Try it and see. 

The Patent Office Gazette of October 29th 
contains a number of patents with long 
Francis H. Richards, of Hartford, 
Conn., occupies nineteen pages, with sixteen 


claims. 


patents for an automatic weighing machine. 
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Crank Shafts of Single-Acting Engines. 


The 


engine crank shafts was first 


relative weakness of single-a 
brought to 1 
notice about thirteen years ago when one of 
my friends, a very good engineer, was bitten 
by the high-speed mania, and must design a 
high-speed engine with results satisfactory 


neither to his customers his own 


The attention I myself gave to the 
subject at the 


nor to 
pocket 
convinced 


time the 


shafts, and it 


me of 


necessity of specially stout 
was with these ideas that 


the 


I recently wrote 
AMERICAN MACHINIST On the subject 
An English paper reprinted my letter, and I 
cut out the article and mailed it to an engi 
neer who has a goodly number of high-speed 


He 


thanks me for the cuttings, but complains 


single-acting engines under bis charge. 


that I might have selected a kinder and less 


appropriate time to send them, seeing that 


While my letter was in the post, he was 
busy taking out a bent crank shaft. As 
there are so many makers of single-acting 
engines, | do not think this item can be 


brought home to any one of them, so do not 
need to withhold it as it emphasizes so well 
what I had to 


say in my previous letter ; 
and it is always so nice to be able to say, 
‘IT told you so.” But it is not of weak 


shafts that | would now specially write, but 


of the reason w hy they are weak. They are 


weak not because the stresses in them have 
been particularly underrated, but because 
the nature of the stresses has been abso 


lutely ignored, Single-acting engine makers 
have been full to repletion of the idea of 
stress being always in one direction, and I 
believe they have actually succeeded in per- 
suading themselves that the stresses in every 
part of their engines are in one direction in 
stead of, what is the truth, that the bending 
and torsional stresses in the crank shaft are 
reversed = at stroke. I 
W ohler’s This law it is 
that is ignored in the design of shafts. There 


every spoke of 


law of stresses. 
is, perhaps, something of mathematics in 
this law of Wohler’s, but the kernel has been 
fairly well extracted and the main idea has 
been put in such form that the simplest of 
get at W obler’s 
observed 


Sut 
statement of 


us can the teaching. 


law is not a novel 


fact by any means. Fairbairn, some forty 
years ago or more, pointed out the effects of 
reversed stresses, and all practice and ex- 
periment has since confirmed the truth of 
the basis of Wouler’s law. Yet designers of 
steam engines, who acres 
with demonstrations of ther- 
modynamical hypotheses, the truth of which 


cannot be 


men can cover 


mathematical 
known in the absence of knowl- 
edge of the action of steam in a cylinder, 
will refuse to give credence to experimental 
ly determined facts in respect of structural 
material and the results follow which would 
a reduction of the diameter of the 
propeller shaft of the steamships ‘‘ Paris” 
or ‘‘ New York” by, say, 5 inches. 

At the time the Forth Bridge was build- 
ing, the engineer, B. Baker, carried out and 
published experiments on reversed stresses 
which were very conclusive as to their de- 
structive effects. 

I have as much contempt as anybody for 
the mathematical gymnastics which get plas- 
tered over certain subjects in engineering, 
especially when there is an absolute uncer- 
Thus in the thermo- 


follow 


tainty as to the data. 
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dynamics of the steam engine we know as 
yet absolutely nothing of the effects of 
rough or polished interior surfaces of the 
evlinder, we don’t know altogether how the 
jacket acts, and at most have only some 
idea of generalities. But we do know with 
tolerable exactitude the pull and push on & 
crank. and we can correct the figures ob 
tained from the indicator card by proper al 
lowances for inertia of moving parts and 
obtain the crank-pin pressures at all points 
There is alsoa large fund of fact in shape 
of existing dimensions of satisfactory en- 
gines, and yet in face of all this the new 


type of single-acting engine has been built 


up during the period I have named entirely, 


on asystem of break and try again, and in 
one size of engine with which I am ac 
quainted the crank shaft has now doubled 
its strength, and very possibly this may be 
found insufficient. 

Does it not seem late in the century for 
mechanical engineers to refuse credence in 
the observations on reversed stresses ? Every 
thing points to the soundness of Wohler’s 
views, and if any special part of a machine 
seems to show special perversity in break 
age, it may perhaps be discovered that the 
stresses in it are such as properly demand 
increased material. It certainly appears 
more than probable that the most successful 
designers will be those who have a proper 
appreciation of these points. My own ex 
perience at present in crank shafts, so far as 
constructional work goes, is confined toshafts 
of comparatively small strength and low 
speed, but where possible they are made to 
have constant pressure in one direction only 
—in pumps by the use of plungers to divide 
the duty upon both strokes, or by balance 
weights which act upon the crosshead, not 
through the crank. 

Where machinery, such as pumps, is bal 
anced through the wheels on the crank shaft 
it is usually overlooked that this implies a 
reversed stress in the crank, whereas the ob 
ject of balancing should be to relieve the 
crank pin of partof its load and also of stress 
reversals, and I am confident that by follow 
ing out work on the lines that Wéhbler’s law 
would indicate to be economical, we may 
save material as well as secure smoother and 
better working and freedom from break- 
W. H. Boorn. 


down. 
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New Straightway Valve. 

A new straightway valve that possesses 
some novel features of interest is shown by 
the accompanying sectional engraving. 

As will be perceived, the valve resembles 
the familiar plug valve, but it is so arranged 
that when it is closed it is at the same time 
forced firmly to its seat, while when it is to 
be opened, the first effect of the movement 
to open it is to relieve the force which holds 
it to its seat, and thus not only enable it to 
be very easily opened, but also preventing 
scored seats and leaks. 

This result is secured by means of the nut 
—through which the stem passes and is 
threaded as shown. The nut is prevented 
from turning with the stem, but can move a 
short distance vertically. Supposing the 
valve to be open the nut will be in the lower 
part of the chamber in which it is placed 
and the valve will be free to be easily moved. 
A quarter of a turn in the direction for clos- 
ing it causes the nut to rise and take a bear- 
ing on the upper surface of the chamber and 
the only effect of further effort to turn the 
stem in that direction is to force the valve 
A very slight mo 
tion in the other direction immediately re- 
leases the nut and the valve turns easily, 


more firmly to its seat. 


being arrested at its proper open position by 
the seating of the nut at the other end of its 
travel. 

Provision is made for the usual packing 
around the stem, though it is not found im 
portant usually to do any packing, and the 
plug is made of such a taper that it readily 
releases itself when turned. This valve has 
proven in service to give excellent results 
both for moderate and very high pressures 
and in cases where it is opened and closed a 
great many times during the day as well as 
where it is very infrequently opened. In 
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one case, we are informed, it outlasted 12 
valves of the ordinary pattern in a position 
where it was opened automatically by the 
action of the machine which it was used in the 
operation of. The valve is manufactured 
by the Homestead Mfg. Co., Homestead, Pa 
SS 
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New VALVE. 


Broaching Machine. 

The accompanying engraving is of a 
broaching machine, especially designed to 
broach work upon the principles set forth in 
articles previously published in, these col- 
umns, and which have proven so successful 
in practice, the principal feature being that 
the broach is pulled through the work in- 
stead of being pushed through, and can 
therefore be as long as may be required 
to finish the cut at a single operation, 
usually, and as the broach is in tension 
instead of compression when at work, 
many of the difficulties of ordinary 
broaching are entirely avoided. 

The machine is simple in construction, — \ 
its essential parts being a steel screw 
titted with a bronze nut, which nut has 
a gear wheel (or in some cases a worm 
wheel) keyed to it. At either side of the 
screw and in the same plane are two bars 
which receive the thrust; none of the 
strain passing through the bed or base 
of the machine. 

The work to be broached is placed in 
any suitable fixture, the entering end 
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of the heavy plate at the right. The 

machine was first designed for use in bicycle 

manufacturing, and Fig. 2 gives some of 

the forms of holes made by it, at a single 
operation, in cranks. 

One of the special features of the machine 

is in the broaches themselves, and the prin 

ciple of their construction is 

shown in Fig. 3, where the suc 

cessive sections of a broach for 

making a square hole, such as 

A those required in tool-post 

wrenches, etc., are shown, For 

B such work a round hole is first 

drilled, and the entering end of 

the broach is also round, as shown 

at A, Fig. 3. 


ally changes to B, one side being 


This shape gradu- 


kept cylindrical and smooth to 
act asa guide. From that point 
the shape gradually changes to @, 
eC the alternate side being smooth, 
A ATL and using the finished side of the 
hole as a guide, there being in 
every case a smooth guiding face 
Vy opposite the cutting edge, effect- 
ually preventing digging, and 
producing very accurate results. 
The length of the broaches de- 
pends on the depth of the hole to 
be broached, and is always suffi- 
cient to insure long life and easy 
cutting; and, made in this way, 
soft spots, blow holes, etc., in the work do 
not affect the position or size of the finished 
hole, and the breaking of broaches due to 
crowding of the broach is impossible. The 
broaches can be of almost any desired cross- 
section, and the larger ones usually have 
inserted teeth, which in case of breakage 
may be readily replaced. 
The countershaft is arranged to give a 


a’ 


ISS S—-HP—-S—Y 








t a = 
Sy" American Machinist 


Fig. 2. 
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Fig. 3. 


BROACHING MACHINE. 


of the broach being passed through the 
previously drilled hole, and secured to the 
crosshead, which is drawn back by the 
screw, the work being held upon the face 


quick return of the screw, the working 
stroke of which, in the machine shown, is 
22 inches. The base forms a cabinet in 


which broaches and fixtures can be kept if 
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desired. It is made by John T. Burr & Son 
Kent avenue and South Sixth street, Brook- 
lyn, N. Y. 


= 


Machine Tool Economies. 

On the inside cover of a catalog issued in 
1886 by the San Francisco Tool Company, is 
printed the following : 

‘*The true epic of our time is not ‘ Arms 
and the man, but ‘ Tools’ and the man ; an 
infinitely wider kind of epic.”-—CARLYLE 

It is roughly estimated that each full 
workman in a machine shop requires 100 
square feet of floor room, $1,000 worth of 
tools, and costs for wages and expense 
$1,500 a year. 

Supposing the interest on investment and 
depreciation of tools to be 10 per cent. a 
year, then the cost of a year’s work would 
be, for wages and expense, $1,400: for tools, 
$100. 

To repay this, $1,500 is the product of the 
workman’s labor, and that depends upon 
the facilities he has for doing work ; in other 
words, it depends upon the $100 for tools, 
and not upon the $1,400 for wages and 
expense. 

If, by doubling the investment in tools, 
25 per cent. could be added to the efficiency, 
the added expense would be $100 a year, 
and the gain in wages and expense $350 a 
year, or a saving of $250 for each workman. 

This is not speculation, but fact, and 
accounts for the success of well-equipped 
shops in all lines of regular manufacture. 

It is not tool investment that makes up 
the cost of work ; on the contrary, it is the 
want of tools. 


——- me — 


American Machinery in Siam. 


We have a letter from Mr. J. Barrett, our 
American Minister to Siam, in which he 
says ; 

‘*There is a considerable machinery busi- 
ness done in Siam, which is on the increase 
but the major portion of machinery imports 
The chief 


branches concerned are rice milling and 


are from England and Germany. 


steamboat building. Rice mills are growing 
more numerous, and small steamers and 
launches are in greater demand every year. 

‘Iam one of those who believe in ener- 
getic and persistent eflort being made by 
American exporters of all classes to get a 
fair share of this developing commerce of 
Eastern Asia, which finds its outlet in the 
vast coast that reaches from Vladivostock 
and Hakodate to Singapore and Batavia. If 
they use extraordinary endeavor, they can 
win—if not England and Germany will beat 
them out. I am doing all in my power, 
though the field in Siam is very limited, com- 
pared to that of Japan and China, and I am 
pleased to see that such a paper as the 
AMERICAN MACHINIST is striving to extend 
our markets.” 

cxemsesctlilliiaimna 


Sulphur in the Facing of Molds, 


A manufacturing concern writes us as 
follows : 

‘We are making a great many castings 
which have teeth running lengthwise, a 
section of which is something like a saw 
tooth. 
the teeth running lengthwise of the cone, so 


The castings are cone shaped, with 


that a section at right angles to the axis of 
the cone resembles a circular saw. 

‘“We make these castings of very hard 
iron, but it is not practicable to cast them in 
chills. We are troubled by a thin scale of 
softer iron on the surface and edges of the 
teeth, which we prefer to have perfectly 
hard. It may not be quite right to call this 
a scale, as it is more correctly a thin layer 
of softer iron merging into the hard iron 
below. It occurs to us that this soft surface 
may be owing to the sea coal facing which 


we mix with the sand in the proportions of 


about 1 to 12, and that the iron may take 
up the carbon in the facing. We would 
like to inquire whether you can suggest any 
other form of facing which will give smooth, 
sharp castings and which would be mixed 
with the sand, as we cannot apply any 
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facing tothe teeth in the mold, and which 
will give a hard surface. ’ 

We referred the matter to Mr. L. C. 
Jewett, who writes as follows : 

‘These people have certainly met with 
different 
chanced to meet, inasmuch as a soft skin on 


experience from any I have 


cast-iron I never met, but the opposite—a 
hard skin or scale, and softer as you goin 
toward center of casting. 

‘*Sea coal and charcoal dust facing we 
have always supposed produced a_ hard 
scale, the surface of the hot iron being car- 
bonized toa greater degree from absorbing 
carbon from the sea coal and charcoal that 
the mold had been treated with. 

‘* But, however, if I was to try the experi- 
ment of making those teeth harder, | would 
put some pulverized sulphur in the facing 
sand, say, 1 sulphur to 20, or 1 sulphur to 
16. We know that if iron absorbs sulphur 
from the fuel while being melted it hardens the 
iron, and it would follow very naturally 
that if iron absorbed sulphur, from, no 
matter what, or where, it would become 
harder in consequence. Inever heard of this 
being done, but I will do it next week to 
see what the effect is. 1 will mix up various 
kinds of facing, of different proportions of 
sulphur, and pour several pieces, same 
pattern, same ladle of iron, put in sulphur 
in different proportions, and send you the 
results By breaking casting we can see 
which is hardest.” 

Later Mr. Jewett writes: 

I tried the experiments as mentioned in 
my last letter with the following results 
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(from a pattern as per sketch). Five cast 
ings were made, 

No. 1 in ordinary clear sand. 

No. 2 in facing sand, 1 coal to 12 sand, 
with sulphur dusted on the mold. 

No. 3 in facing sand, 1 to 12, and then 
introduced 1 sulphur to 10 of the facing. 

No. 4 in facing sand, 1 to 12, and then 
introduced 1 sulphur to 15 of the facing. 

No. 5 in facing sand, 1 to 12, and then 
introduced 1 sulphur to 20 of the facing. 

No. 1 was as any ordinary casting, and 
made for purposes of comparison only. * 

No. 2 had a fine white skin around or on 
the surface—just perceptible. 

No. 3 had a white skin very much more 
distinct, in fact, at points it was , inch 
deep and resisted the file. 

No. 4 had a white skin less distinct, but 
filed hard at points. 

No. 5 had a white skin still less distinct, 
but filed hard at points. 

Every one that had the sulphur incor- 
porated in the facing sand was pitted like 
tine pock marks on the surface, but the 
evidence was conclusive that it would make 
the skin of a casting harder. 

The iron that this experiment was tried 
with was the best in the world to try it 
with, as it was the softest grade that is 
melted for foundry purposes, being largely 
from pig made from the black band ores 
f Ohio. No. 1 33 per cent. Mary iron. 
No. 2 33 per cent. Alleghany. No. 3 33 
per cent. Anniston, Ala. If harder irons 
were used, say, of No. 2 and No. 3 anthracite 
irons, with 33 per cent. of No. 3 charcoal 
iron, there would be a much greater change 
in that portion of the iron that came in 
contact with the sulphur facing. How little 
would be required to produce the desired 
result, would have to be learned by experi- 
ment, and the less sulphur used the smoother 
would the surface of casting be. 

———- 

Sweden_has a curiosity in the shape of a 
small steamer which, by an ingenious ar- 
rangement of railway track and wheels, is 
able to traverse a short stretch of land sep- 
arating two lakes, using no other power than 
that of its own engines. 
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Different Ideas of Shop Management 
Contracting Work. 


Among engineers who honestly believe 
that all men are equally entitled to live and 
earn the necessities of life, a problem concern 
ing shop practice calling for more thought 
and study than all the jigs, chucks and ** easy 
ways,” is the proper distribution of labor 
and the establishing of a price for it that 
will prevent discontent among the workmen 
and at the same time promote an increase of 
dividends to the employer. 

A man with years of experience as man 
ager of a large plant, in conversation on 
this subject, informed me that he had a 
man in his employ now getting $1.50 per 
day, who at one time earned 34 for the same 
hours. ‘‘Itis an easy matter,” he explained, 
‘I just laid him off indefinitely. He had 
a family and could not leave the town. 
Time and circumstances eventually forced 
him to come to me begging for employment 
at any price, and [ hired him on my own 
terms, and | get more work out of him now 
than I did before. You see, his independence 
is all gone. Oh, that is the way to work it 
every time.” 

As this man employs several hundred 
men, it is easy to compute the profits in his 
business. Then I saw a Corliss engine 
built by his company, and knew of the 
many hours and days charged against it for 
repairs by the purchasers on account of bad 
workmanship and lack of knowledge on the 
part of the builder. Later I discovered that 
he had built only two of this type, and my line 
of reasoning was thus: He had made a 
profit on this engine he sold; but suppose he 
had expended a little more for first-class 
workmanship, would it not have been possi 
ble for him to have sold ten such engines 
during the past three or four years on their 
merits, and thus made his company a greater 
profit, and at the same time had content 
ment among his men’ I tried to induce 
him to see things differently, but it was 
labor wasted. He could only grasp the one 
idea that a laborer getting more than 51.10 
for ten hours work was a thief and a robber, 
and the man that hired him an idiot. He 
did not believe in tool rooms, and from his 
conversation one would be led to believe 
that jigs and templates grew on trees. 

What constitutes a day’s work, has often 
been asked me, and I asked this man for his 
opinion. He answered, ** There is no limit ; 
you can scare them into anything.” ‘‘ But 
suppose,” Lasked, ‘‘the man hassense enough 
to——" **Oh, you don’t want to hire a man 
with sense,” he replied. And IL pondered 
over the problem: Howare you going to get 
sensible work out of a senseless man’ This 
is no picture of fancy, but one instance of 
many in shop management. This man in 
ignorance was but a plane higher than the 
brute creation, consequently could not abide 
anything tending to elevate himself or the 
creatures under him. He built a machine to 
run by steam and called it a Corliss engine, 
because it ‘‘looked” like the thing others 
‘worked ” 
like a Corliss. The builder of the one he 
copied from probably sold his engine at a 


called a Corliss, but not because it 


valuation based on its merits. He sold his 
‘* by the pound,” because that was the way 
it came from the cupola. 

Anotier example, and a living one, too, 
has come to my notice. <A corporation 
needed a foreman over a department, and 
the man they engaged was informed by the 
manager that the employes were getting 
wages already too low, and he desired the 
introduction of methods of more modern 
practice whereby the product would be in 
creased and a reason thus shown for grant 
ing an increase in the wages of the men, 
Now, [have no doubt but there are mana- 
gers and superintendents who will swear 
that this is the rankest heresy. But I have 
also noted the result and must say that this 
manager is right in several ways. His prod- 
uct is better in appearance and in action, 
and he is talking *‘ superior workmanship ” 
over his competitors, and he also is getting 
more business at fair prices. He is also get- 
ting greater profits on account of the output 
being greater, and the employes will shortly 
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vet a raise on aceount of the good 
times" as the newspapers will say; but is it 
not really on account of this man who has 
been placed in charge of the moneyed affairs 
of this company being a man of education 
reason and intelligence Il also asked this 
man, ‘‘ What constitutes a day’s work 
and he quickly answered, ** There is no such 
thing as a ‘day’s work It all depends on 
the piece, its nature and the methods for 
doing work, which vary according to the 
ingenuity and reasoning powers of the oper 
ator and his superiors. The greater their in 
telligence and the more it is cultivated, the 
less the time required for doing work and 
the greater will be the profit and the easier 
it will be for selling manufactured goods 
without gaining the reputation for * shoddy 
manufacture.” 

This man of intelligence had gone a step 
beyond the other one, whose scheme is to go 
about disguised as a ‘‘ bogie man” and 
frighten his men into working. While ig 
norance and egotism are in the mire search 
ing for fresh clubs to batter out the brains 
of weaker labor, education and reason have 
easily and satisfactorily shown that the re 
lation between employer and employe is the 
sume as that existing between two business 
men in their daily transactions of barter and 
trade. In the latter instance two parties 
come together with marketable commodities 
to dispose of, each having a money valua 
tion fixed wholly by the amount of cultiva 
tion and energy he has devoted to its devel 
opment, and each is an earner of dividends 


according to his capacity for marketing his 


goods, regardless of the terms, ‘* piece 
work,” ** premium sharing,” or ** profit shar 


ing,” while the man who builds the imita 
tion Corliss engine practices only a system 
that is a relic of a past age of the egotism of 
a few and the ignorance and superstition of 
the masses. ‘* Don’t educate the boys, but 
put them at the machines and have the 
fathers carry the dinners, and when the 
boys’ wages will not support the family, the 
father will come in and work for the boys’ 
And in the 
end what is the result’ The salesman, bid 


waves, and lo, see our profits.” 


ding for contracts in competition, puts in his 
figures and wires to the firm, ‘‘ we are the 
lowest’ bidders.” All knowledge of work 
manship and its lasting value is lost in the 
one great idea of ‘* being cheap.” They buy 
the cheapest materials, hire the cheapest 
labor and goon the market with the ** cheap 
est” shoddy goods. 

Another simple method of trying to make 
shop profits is to put a price on each machine 
regardless of the abilities of the man who 
runs it. If the better man knows that his 
greater daily output will not bring him 
1 cent more in wages than what his 
neighbor gets who does 20 per cent. less, he 
feels the injustice of the system, and natu 
rally lowers his work, and if he allows 
himself to remain long in this state he 
eventually becomes a shiftless workman as 
well, and discontent, that breeder of many 
evils, makes the shop earnings grow small. 
The price should be fixed on the ability of 
the man, and not be gaged by the size of 
the machine. 

It is not desirable, I think, from the stand 
point of either the workman or the employer, 
that the former should come to be re 
garded as one of the permanent fixtures of 
the place, without an idea beyond working 
at his employer’s price, drawing his money 
on Saturday nights, and feeling grateful for 
being allowed to work at all. Such work 
men become petrified, and their regard for 
their employers does not keep the works 
going in times of adversity. 

A price or premium worker who has had 
dealings with his employers under contracts, 
and on terms of substantial equality, can 
throw himself into the market at a valua- 
tion based on a confidence born of experi- 
ence, and he soon becomes a living figure 
in some other concern, or starts a successful 
enterprise of his own. All because his 
daily work has been of such a character 
that he has been taught to reason and think 
for himself—to study improved methods. 

A friend suggests against this argument 
that it will tend to prevent the purchasing 
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workingmen, and 


homes on the part of 
thus destroy the permanency of residence of 
mechanics, and I say, not necessarily, unless 
carried to extremes Let the mechanic take 
inother lesson from the commercial man 
coming toa city to engage in business Hk 
does not rush out to pure hase a ‘‘ home aus 
soon as he gets the store windows cleaned, 
ind the goods on the shelves, but waits 
until his business warrants such an invest 
ment, and then when he does invest, it is 
not within 200 yards of his store, for he 
knows the lease will expire some day, and 
he will have to move. He notes carefully 
the growth of the city, and invests his spare 
cash in the direction where ‘‘ homes” are 
going to grow in value financially as well 
us sentimentally ; then, when he chooses in 
after years to move to other climes, or his 
business depreciates to such an extent as to 
cause him to locate elsewhere, he can 
realize on his property without financial 
loss. 

There was a time when I did not believe 
in contract or price between employer and 
workman, but experience, that best of all 
teachers, has shown that it is the contract or 
price-paid methods that educate and elevate 
mechanics, bringing themselves and em- 
ployers closer together as business men in 
commercial enterprises, 

“THe OLp MAN.” 
-—_- 


Aluminum Solders. 
By Josern RicHarps, 


The ordinary solders will not attach to 
aluminum, and it) has therefore been neces 
sary to devise others for the purpose. M. 
Christotle, of Paris, discovered that alumi 
num is wetted by, and can therefore be sol- 
dered with either pure zine or pure tin. But 
that is only the beginning of trouble. These 
metals hold firmly to the aluminum, but the 
zine seam is brittle, will not stand working 
and discolors badly and quickly, and the tin 
seam disintegrates and falls to pieces in a 
few weeks. Some alloys of tin and alumi 
num decompose spontaneously by the action 
of the air. This is particularly true where 
the proportion of aluminum is small or far 
below 10 per cent. A bar ,', inch thick has 
been known to decompose in three weeks, 
Tin containing 0.5 per cent. of aluminum 
was rolled by a maker of tinfoil into a sheet 
0OL inch thick, and although it rolled beau- 
tifully, in two hours it was as brittle as glass. 
A long list of metallic mixtures were tried 
for aluminum soldering without success, 
and at length the Societe d’ Encouragement 
offered a prize for a solution of the problem, 
awarding it to Mourey, a Parisian goldsmith, 
His best solders were alloys of aluminum 
and zinc, with a little copper for toughness. 
The chief objection to these solders is their 
high melting point, zinc, which melts at in- 
cipient red heat, being the easiest of fusion. 
These high melting alloys can be used for 
brazing or blow-pipe work, and a little sil- 
ver will improve them, but they are not 
convenient for the soldering iron. It is 
claimed that with silver chloride for a flux 
aluminum can be soldered in the ordinary 
way with common tin solder, but the method 
is not satisfactory in practice, and the flux is 
too expensive. 

The ascertained requisites for an alumi- 
num solder are : 

(1) It must wet the aluminum and adhere 
firmly. 

(2) It must not disintegrate after exposure 
to the air. 

(8) It must be as malleable and as strong 
as aluminum, 

(4) It must have a low melting point, so 
as to be easily worked with a soldering 
iron, 

(5) It must have the same color as alumi- 
num, and not change color. 

(6) It must be cheap enough for general 
use. 

After two years of experimenting it was 
found that an alloy of zine and tin in certain 
proportions, with a little aluminum and 


* Condensed from the Journal of the Franklin 
Institute by and for the AMERICAN MACHINIST. 
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Some phosphorus realized almost every de 
sideratum The alloy used for some time 
Was composed ol 
Parts 
Aluminum sie ‘as 
Ten per cent. phosphorus-tin 1 
Zine ; aan ‘ Ss 
Tin sind er . or 


It was found that on remelting this solder 
a more fusible alloy liquated away from it 
This more fusible portion was also found to 
Its 


composition was found to be very close to 


solder better than the original mixture. 
that expressed by the formula S n, Z ng, 
and the solder now used by the writer is made 
The 
ingredients are used in the proportions 1, 1, 
11, 29, of 1, 1, 8, 32, 


The composition of 


to correspond closely to this formula. 


instead as previously. 
the several alloys may 


be thus compared: 


Found in the The Formula 
Liquated Z 
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After the third 


rolls is made the rims are meas 


the pass really begins. pass 
through the 
ured with hook-ended steel tapes, cut tolength 
in a foot press, punched for the brazing rivet, 
scarfed by filing in the vise, riveted and 
closed for brazing, brazed, and then returned 
to the fourth rolling machine and re-rolled 
with the third set of rolls to bring the brazed 
the fifth 
pass and sixth pass form the edge hooks, 
the G. & J. tire. After the 
rim is thus completed in the block, it goes to 


rim back to true third-pass form ; 


which retain 
the rim marker, and is marked for the spoke 
holes, then to the punching machine where 
the spoke holes are punched, and next to the 
spoke hole countersinking upright drilling 
machine. The rim is then ready for polish 
ing, and goes first to the rough grinder, 
and then for the final operation to the auto 


matic rim polishing machines, which exactly 


Sn, Z nz Solder, as Now Made, 


Solder Alloy Calls for Contains 
Aluminum ere 2.38 2.38) Zine + Aluminum, 28.57 
Zine ' 19.04 29.3 26.19 5 per cent. 
Tin. bse 78.34 71 65 70.7 71.19 
Phosphorus 0.24 . 0.24 


As practical usefulness is a fair criterion 
of the value of an invention, the writer would 
say that thissolder has come largely into use 
in Germany, Switzerland, England and our 
own country. 

The 
ited. 
are now produced in the whole world, and 


demand for aluminum solder is lim 


About four tons per day of aluminum 


fully 75 per cent. of this is used up in the 
Of 
is rolled, 


steel industry and in the various alloys. 
the remaining 25 per cent., which 
spun, cast or stamped into pure aluminum 
articles, probably not 10 per cent. is in such 
shape as to require soldering. Assuming 
200 pounds per day of aluminum to be sol 
dered, a daily supply of a very few pounds 
In the next ten 
the daily or annual product of aluminum 


would do the work. years 
may be increased tenfold, and the demand 
for a good solder, we may believe, will in 
crease accordingly. 

i 
Drill Press With Revolving Table. 


We illustrate herewith a drill press made 
by J. E. Snyder, of Worcester, Mass., and 
which is the same as the regular machine 
made by that maker, except that the table 
is arranged to be revolved by an extra 
countershaft at the base, and suitable gear 
This to 


chucked true upon the table, and better fits 


ing as shown. enables work be 
it for boring pulleys and similar work. 

The machine shown is called the 25-inch, 
and has a distance from center of table to 
post of 12% inches; greatest distance from 
spindle to table, 38$ inches ; 
23 inches ; this being obtained by movement 
of the of 


movement of sleeve through the arm, and 


automatic feed, 


arm upon column, instead by 


thus keeping the point of support always at 
the same distance from the drill point or 
cutter. 
—_— ° ie —_ 
Bicycle Tools—VII. 
STEEL RIMS. 

The list of operations on the steel rim 
previously given was not so complete as it 
been to fully 


should have represent 


manufacture ; 


following steps: Cutting 


rolls ; second, pass through second 


third, pass through drawing shoe and rolls, 
this third pass being a compound operation, 
two 


drawing and part the 


effected 


part rolling, 


processes being 


fourth, pass through third-pass rolls (after 
brazing), and a fifth and asixth pass through 
hooking 
For these rolling operations five roll- 
last 


differing rolls to complete the 
edges. 
ing machines are used, of which the 
three are of the same pattern fitted with 
different rolls, while the third machine has 
also a hand cam actuated breaker, or shaping 
attachment, which is hooked down to form 


a drawing die after the rolls bite the stock and 


the 
the treatment from the coiled 
steel strip to the finished rim includes the 
to length with 
foot-driven square shear ; first, pass through 
rolls : 


simultaneously ; 


imitate hand operations in polishing with 
strips of emery cloth. 

The first of the rolling machines which 
edges up the first bend for the hem on each 
side of the rim strip was shown in Fig. 47. 
Photographs of the rolls used for the six 








Roll Openings, G. and J, 
| Steel Rims 
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Combined Hand Breaker and 


Drawing Die in Advance of Third Pass 


Third and Fourth Passes 


Fifth Pass 
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Siath Pass 
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Fig. 48. 


Fig. 49. 
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roll failed to give intelligible 


representation of the roll openings by which 


passes an 
the rim shaping is effected, and these open 
ings are therefore given in Fig. 48. The 
sections are from hand sketches, and although 
not to scale they clearly show the methods, 
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DRILL PRESS WITH 


or successive shapes assumed by the stock. 
While it seems a very simple thing to form 
thin, flat stock into by 
means of rolls, the novice and the expert 
alike find many trials needful to shape a set 
of forming rolls so that they will bring the 
stock to the desired form. The sections here 
given are the result of many trial efforts, 
proc- 


intricate shapes 


and furnish useful hints for similar 
esses. 

The first pass rolls, A, 
in the machine shown in Fig. 47 (last issue) 


Fig. 48, are used 


and leave the rim strip flat in the middle 
and edged up on each side for the hem. 
Fig. 49 shows the machine in which the 
second pass rolls B, Fig. 48, are used. This 
is a small machine, strongly driven from a 
pinion shaft crossing under the table in front 
of the machine to a spur gear on the lower 
roll at the left-hand end ; the upper roll is 
driven by equal pinions from the right-hand 
endof the lower roll. Thereis a top roll ad- 
justment by lining up under the boxes. The 
lever and bell crank arrangement between 
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roll. 
curving corners S S, Fig. 
upright edges the initial inward 








Novemper 21, 1895 





the legs is not used for adjusting the lower 


the 
giving the 


enters readily, 
is B, 


The flat strip 


‘coax ” or 


inclination which insures the turning down 
of 


the folds of the hems. This machine is 
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REVOLVING TABLE. 


as simple as a pair of geared power-driven 


rolls can be made. The notable point is the 
Without 


this curve, small as it is, the fold would not 


very small coaxing curve at S 8. 


be made, as there would be nothing to give 
the hem flange its first inward impulse. 

Fig. 50 is a general rear view of the large 
rim-grooving, forming and re-rolling ma 
chine; Fig. 51 is a front view of the same, 
with the workman in the act of putting in 
a brazed rim for re-rolling. Fig. 58 shows 
the front of the machine with the ‘‘ breaker 
and drawing die,” sketched in Fig. 48, in 
full view. 

This is a very complicated rolling ma- 
chine, and serves to put the rim in trough 
form, at the same time rolling up the rim to 
any diameter, and also serves for re-rolling 
the rims after brazing. Gormully & Jeffrey 
use three of these machines, which they 
built themselves, and the ‘‘ Waverly” (of 
Indianapolis) uses a machine of yery similar 
general appearance. The four figures, 50, 
51, 52 and 58 clearly illustrate the peculiari- 





Fig. 50. 
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ties of this machine when studied with the 
aid of the following description. The ma 
chine is driven by a 2 step cone (Fig. 50) 
with a double back geared reduction to the 
under roll spindle, and an equal pinion 
drive, at the cone end of the housing, from 
the lower roll shaft to the upper roll shaft. 
The housing is made in an upper and under 
part, carrying the upper and under roll 
spindles respectively, and these two parts of 
the housing are jointed together at the rear 
side of the housing (Fig. 51), the shaft which 
carries the first reducing spur gear and the 
second reducing pinion being made to serve 
as the housing joint pin. The deep rolls, C, 
D and E, Fig. 48, would require a great deal 
of moving if they were separated to admit a 
brazed tire in the usual manner; and the 
curvature rolls, which give the rim its 
proper diameter, would also require an ad- 
justment every time a brazed rim was rolled ; 
to avoid all this the housing is made in two 
parts, one carrying the top roll spindle and 
outside curvature roll, and the other carry 
ing the inside roll spindle and inside curva- 
ture roll, as specified. 

The top and bottom parts of the housing 
are held together by the double-cranked 
rock shaft R, Fig. 50. This rocker passes 
through the housing uprights, and has 
a crank on each end; rods from the 
wrists of these two cranks pass upward and 
take hold of wrists fixed in the upper 
half of the housing ; when the housings are 
closed together the rocker cranks stand on 
their low center, and so give the most rigid 
closure of the upper and lower housing 
parts ; the housing has horns, //, in front, 
which carry outboard roll spindle bearings, 
as shown in Figs. 51, 52, 53. These horns 
are tied together by the hinged eye bolt C, 
Figs. 52, 538, which is used when rolling 
unbrazed, open rims. When brazed rims 
are to be operated upon, the tie bolt ( is 
turned up out of the way, as shown in Fig. 
51. The hand crank JD fits the outer ends 
of bevel pinion carrying shafts, which 
operate adjusting shafts and screws, con- 
cealed by the housings, which determine the 
positions of the curvature rolls and the 
hand-breaking and drawing fixture 0, sup- 
ported on the segment-footed bracket M in 
front of the housings. The mechanism of 
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toward the deep rolls @, Fig. 48, until it 
meets the apex of the half cone at A ; then 
by working the hand lever so as to give 
suc cessive nips by means of the eccentrik B. 
and at the same time shoving the strip 
towards # with the left hand, the leading 
end of the strip is very easily and quickly 
formed into a trough of sufficient depth to 
be readily grasped by the rolls; as soon as 
the rolls take the rim strip out of the left 
hand of the operator, he, while holding the 








<) 
a C | 


Fig, 51. 


eccentric lever L, Fig. 58, hard down with 
his right hand, uses his left hand to latch 
the lever and breaker jaw together with the 
latch P, Fig. 53, and the rolls continue to 
draw the strip along between the half cone 
on the bottom of the breaker jaw and its 
correspondingly shaped seat, which to- 
gether now form a stationary drawing die. 
I, J, Fig. 58, adjust the curvature rolls, and ./ 
adjusts the breaker bracket vertically. 

After the third pass the rim, now in the 
form of a circle, with hemmed edges and a 
plain trough section, goes first to a man 
who cuts to length, using a steel tape 
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show that the same job may be done 


n 
different ways in different shops 


After marking, the rim is cut to length o 


a foot press, as shown in Fig. 55, using a 
round lower die to fit the hollow of the rim 
and hollow top shear to fit the inside, and 
next goes to the joint filer, who carefully, 
and with five or six different files, scarfs 
the two ends to lap about half an inch 
Huan DoLNAR 
a 
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Misplaced Confidence. 


A short time ago we put our faith in an 
electrical journal to the extent of republish 
ing an item about the probable substitution 
of electric for steam locomotives, and now 
comes the Ruatlroad Gazette, and, revarding 
that item, remarks as follows : 

**One of the electrical journals says that 
the Grand Trunk is about to adopt the elec 
tric locomotive for the tunnel service under 
the Detroit River at Port Huron. We are 
informed by that journal that the locomo 
tives now working the tunnel weigh 95 tons, 


Qwyr 
9°25 
ind they weigh in working order 195.000 
pounds, all on the drivers rhe tunnel is 
not lined with steel but with cast-iron The 


backing of the lining is isphalt, but 
Portland cement grout No injurious effect 
has been produced upon this lining by the 
steam or heat from the locomotives And 
finally the main proposition is not true ; the 


Grand Trunk is not about to adopt electric 
locomotives for this services 
als => 

In the West and Northwest, especially in 
the lumber trade, great complaint is made of 
the scarcity of labor, meaning not work but 
workers. The employment offices are full 
of orders for men and they cannot fill them. 
One agent in Minneapolis wants 2,500 men 


Fig. 52. £5 4 


that he cannot get. Labor in Michigan is 
very scarce and lumbermen are paying the 
fares of men for long distances to get them. 
The Chicago Canal contractors are scouring 
the country for more laborers. The govern- 
ment is in great need of men to carry on the 
work on the Mississippi levees, and a num 
ber of railroads, particularly in Wisconsin, 
are advertising for men. 
BB 
A new form of pipe joint for very high 
pressures has been invented by Mr. A. J 
Rossi. It consists in making an annular 
groove of rectangular section in the internal 
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the hand breaker and drawing die is sketched 
in Fig. 48; were a flat hemmed rim blank 
presented to the deep rolls @, Fig. 48, 
which make the third and fourth passes, 
the rolls would not bite it, hence the intro- 
duction of the hand breaker, consisting of 
a hinged jaw, Fig. 48, having on its under 
side a half-cone worked out of the solid, 
and fitting a corresponding cavity in the 
block below, where a thickness of rim stock 
is interposed between the two. When the 
hemmed flat rim strip is slipped into the 
‘*breaker”’ at D, Fig. 48, it can move freely 


STEEL Rim 


having one hooked end, by slipping the 
hook over one end of the rim and carrying 
the tape around in the bottom of the groove, 
and finally holding the rim with his foot 
and marking across the end of the tape with 
a slate pencil; in Fig. 54 the end of the 
steel tape is shown between the thumb and 
finger of the right hand of the workman. 
The Plymouth shops measure the rim with 
a blacksmith’s tire wheel, and the St. 
Nicholas measures the rim from a circum- 
scribing square, and Gormully & Jeffery 
measure it with a steel tape, which goes to 


Fig. 54, 
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and have eight drivers; that the ‘cut 
through the rock is lined with steel with a 
backing of a peculiar kind of asphalt ;’ 
that the steam and the excessive heat from 
the locomotives have such an effect on this 
backing that it is rapidly deteriorating and 
that in other ways the locomotives are injur- 
ing the tunnel structure ; hence the deter 
mination to use electric locomotives. With 
a few corrections this item will pass. The 
tunnel is not under the Detroit River, but 
under the St. Clair River. The locomotives 
now used have not eight drivers, but ten, 


Fig. 556 


thread or coupling, cutting away something 
like two or three threads. Into this annular 
groove a lead ring is placed, and one or two 
holes are tapped into the groove from the 
outside. Screws placed in these holes may 
then be forced down into the lead, causing 
it to flow, and making it fill tight. Joints 
made in this way are claimed to stand 
pressures almost impossible to hold with any 
other form of joint. Some trouble, it seems 
to us, might be expected from the expan 
sion and contraction of the lead under 
changes of temperature. 
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LETTERS FROM PRACTICAL MEN. 


A Job of Grinding. 


Editor American Machinist : 

We used to do a deal of saw-mill work at 
the M iring Works Most ot the time the 
lumbermen would bring the work to the 


shop, for the idea of paying us for the time 


spent going ten or twenty miles up country 


did not agree with their idea of doing busi 
ness; and I have met men who were not 
lumbermen, who thought the same thing 


Sometimes the work was such that they 


and in some 


the 


were obliged to have us 


oo 


cases they would bring in measures, 
and we would work to them, and then when 
the work was put in place there 
The old 


works and knew just what was wanted by 


be 


would 


fun boss was an hand at 


a ‘‘scant” inch, or an inch and a quarter 


“full,” and the work would generally yo 
together all right 

One day a lumberman from ‘‘ up country’ 
brought in a big crown gear to be bored out 
to fit the main shaft in the mill, the old one 
had worn out, and he bad taken it off and 


He 


brought in a stick, cut to the diameter of the 


fixed it up, and had one cast from it. 


also a wooden 


Hle wanted 


shaft, to bore the gear to, 
pattern of a key for the same. 
us todo the work and go up and put it in 
and race the teeth off, after it was in place. 


Well, we 


givings, and it was 


took the job with some mis 


viven out to me with 


the caution that what I did not get right in 


the shop I would have to make right after 


I got up country with the job. I knew 
what that meant, so I went ahead and 
did the best I could, bored the gear a_ little 
strong, and left the key a little full so it 


would take up any stock in the boring. I 
Wednesday night, 
it the 


finished up the job on 


and the next morning took on big 


lumber gear and went up tothe mill. It 
weighed nearly a ton, and we had a 2-ton 


chain hoist to handle it with, and we swung 
it into place without much trouble; it started 
on all right, and went on about 4 feet (about 
half way to its place) and then it stuck fast; 
the shaft was tapered nearly a thirty second 
of an inch, and that means a good deal on a 

hole. We had tiles 
us, and we went 


5-inch some bastard 
with the shaft 
them, and put in several hours of the hardest 


for with 
kind of work, then an inspiration seized me ; 
the mill being so far away from anywhere; 
asupply of oil, belting, emery, ete., was 
of 
emery in the store room, and at once I saw 


carried in stock, I found a can coarse 
a way to get home Saturday night. 

We put a stick of timber through the 
gear with the ends resting on the wall of 
the mill, then Joe slushed the shaft with 
emery and oil, and we started up the wheel, 
we put the chain hoist on to hold the gear 
from going on too quick, and a rope fall to 
coax it on with; the rig worked fine, and 
long before six we had that gear in place, 
the last 2 inches went hard, and as the gear 
struck the shoulder the water wheel brought 
up all standing. 
the shaft did not line, but we left the key 
to be put inif it ever did start, raced off 


The slot in the gear and 


the gear, and came home. 

The boss smiled a smile when I made my 
report, but said nothing, but the next week 
1 found put 
wages that spoke volumes. 


an eXtra quarter on to my 


A. P. PREss. 
Brazing. 
Editor American Machinist : 

In your issue of October 24th, the article 
describing method of brazing is out of date. 

Having brazed bicycle frames, etc., for 
fifteen years, perhaps I can give a few 
pointers in regards to brazing. 

Brazing spelter and borax are things of 
the past to first-class brazers, and in their 
the 
boracic acid for a flux. 

A proper of 
tenths of the brazing, and the heaviest part 


place comes wire or rod brass and 


heating the joint is nine 
of the joint should always be heated first, 
the heat to be the 
tube. This done we are ready to apply the 
brass. 


extended up towards 


Anneal the end of the rod by heat- 
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ing while the joint is getting hot, and after 


dipping the rod into boracic acid, apply to 
the joint; the rod melting at the end will 
flow into the joint, and will not run over th 
work, which, when it occurs, makes a lot of 
unnecessary filing. After the joint has 
cooled, submerge in hot soda water ; this 
will take off every particle of the acid, 
leaving only the brass to be filed, and will 
not injure the metal as sulphuric acid will 
In brazing a hollow inside joint, a good 
way is to make a coil of the brazing rod the 


exact size of the inside diameter of the tube, 


cut it into rings and force into the tube at 


the place where the forging ends; pin your 


work and heat in the same manner as out 
side brazing, heating the thickest part first, 
and gradually heat towards the ring. Flux 


ring towards the crack 
little 


in hot soda 


or draw the melted 
the 
Dissolve the acid 


in the joint by brazing rod and a 
boracic acid, 
water and you will find a nice clean joint 
with very little brass to file off. 

The rod has superseded the old-time way 
of brazing with the spelter, and can be ap 
plied to surface brazing as well, makes a 
much neater and stronger job, besides being 
economical ; and there is no occasion to send 
wows.’ 


A QUAKER 


‘* files to the bow 
3RAZER, 
Philadelphia, Pa. 
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Crank Pin Failures Seine Cones 


or Tapers. 

Editor American Machinist: 
Although rule it 
said that a deal more careful thought is now 


as a general may be 


bestowed on the design of engine details 
than was the case even only afew years since, 
fact that 


there is still ample room for improvement in 


it is certainly just as truly a 


several directions. Such a statement is well 
supported by even a very superficial study 
of the statistics of engine breakdowns, as 
to be 
embodied in the annual reports of some of 
the British In 
of these just issued, and which has been 
prepared by a well-known engineer, Mr. 
M. Longridge, I find a tabulated list of over 
130 engine breakdowns, together with notes 
and to the 
cause of the damage in each case. 


for example, those which are found 


insurance companies. one 


nature and 
Broadly, 
(1) 
Accident ; (2) Negligence, either of owner 
or attendant; (8) Old defects or 
tear; (4) Weakness, 


comments relative 
these breakdowns may be attributed to : 
wear and 
faulty design or bad 
workmanship. Curiously enough, almost an 
exactly equal percentage of the total break- 
downs are placed under each of the above 
four categories. 

Among the cases referred to under the 
of bad 
three examples of crank-pin breakages. 


weakness design, are 


In 


the first of these the arrangement adopted for 


heading or 


securing the pin in the crank was of a form 
now rarely used, The pin, which was made 
slightly taper, had a collar, and was drawn 
into the eye by a cotter, which in this case 
passed through the crank, as shown in Fig. 
1. Ido not imagine that many will care to 
undertake to defend this 
if the pin is to be held in place by a cotter 


arrangement, for 


the better arrangement shown in Fig. 2 
might be adopted with advantage from 


several points of view. But leaving on one 
for the 


using a cotter at all, the point is worth con 


side moment, the advisability of 


sidering whether it is 


possible, when the 
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collar is drawn up to the face of the crank, 


to insure that the conical body of the pin 
has a fair bearing throughout its length. 


This is a point which has often been raised, 
the 
No doubt it require s 


and is again adverted to by writer of 


the report in question 


some amount of care to obtain an even bear 
ing pressure on each of the two surfaces, 
and it is easy to see that if the pressure is 


the 


lever through which the pressure tends to 


taken mainly by the collar the arm of 


bend the pin, may be considerably longer 
than that from the center of the journal to 
the face of the crank, as ordinarily assumed. 
Some such condition appears to have existed 
in the case mentioned, as the pin broke in 
the It 


worth noting that with either of the arrange- 


manner indicated in the figure. is 


ments shown in Figs. 1 and 2, the failure of 
the pin in the shank allows the whole to 
fall out of 


same disadvantage attends 


the crank eye. Obviously the 


the use of simi 
larly tapered pins secured at the back either 
by a nut or simple riveting. 

In two.other cases mentioned in the report 
the shanks were cylindrical, the pin in each 
case being provided with a collar which 
took a bearing in a bored recess in the face 
of the crank. These pins were put in from 
the faces of the cranks and riveted over at 


the backs. As both broke inside the crank 


eo [Ee rh 


Fig.3 


eyes, as indicated in Figs. 8 and 4, the in 
ference is that in neither case did the crank 
grip and support the shanks of the pins 


As it 


such 


throughout their length. is not un- 
that 


loose in the crank eye, 


commonly found pins. become 


it would appear that 


this is what first occurred in the cases re 


ferred to, and that afterwards the hole in 


the eye becoming worn at the crank end, 
the bending moment on the pin would be 


considerably increased, and failure ensue. 


ed 
a) 


oO 


—~/ 
Lh 


— 


Pig. 5 


The plan adopted in each of these latter 
cases, of leaving a square, sharp shoulder 
behind the collar, is much to be condemned, 
and in one of these cases at least the fracture 
commenced at the abrupt change of diam- 
eter. 

No doubt the best method of securing the 
pin in the 


hydraulic or other pressure, and 


crank is by forcing it in 
if 
there is no need for a Key or 


it the 


by 
this is 
carefully done, 
spline to prevent 


turning in eye. 
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When the crank is shrunk on to both shaft 
and pin, a perfect job does not always 
result, unless the hole in the crank eye is 


finished after the crank has been secured in 
position on the shaft 


Writing of taper-shank crank pins recalls 


to mind a point in turning cones or tapers 
which I do not recollect having seen dis 
cussed in the AMERICAN MACHINIST, al 


though it is scarcely likely that the matter 
It 
if, when the rest is set for turning 
given dimensions, the tool is fixed 


can have escaped notice. is sometimes 
said that 
a cone of 
above or below the center, that the cone will 


Is 


it not the fact, however, that unless the tool 


be found to be toolarge at the small end. 


is set exactly in line with the centers that it 
is impossible to produce a cone at all? 

Let us take a case much exaggerated in 
order to bring out the point at issue. In 
Fig. 5, 4 BC is a cone in elevation, and A? 
0? C", the same solid in plan. To form this 
solid of revolution the cutting edge of the 
tool was placed at A in the line of the cen- 
ters, the path of the tool in plan being rep 
resented by the line A! 07, Keeping the 
setting of the rest unaltered we will elevate 
the tool until P represents its point of appli- 
Evidently the path of 
the tool will now be represented by 7! Q! in 
plan, and as at the latter point the tool will 


cation in elevation. 


be vertically over the axis of the solid, it 
follows that the length of the latter has been 
reduced from S 07 to S Q', this being one 
of the results of elevating the tool. 

But let us examine the share of the new 
solid of revolution produced in this manner. 
Evidently at the large diameter the radius 
of the solid being turned is O P = O A, so 
that in drawing the plan we lay off from S, 
a distance S A} OA. Taking a 
position of the tool after it has moved from 
/* to 1' in plan andfrom P to 1 in elevation, 
it isseen that the radius of the solid is now 
0 1 and laying this length off from 0? in 
Similarly the 
are obtained, and 


second 


plan we obtain the point 1” 
other points 2” 3 ete., 
the curve drawn through these represents in 
outline the solid result from 
Ob- 


viously the smaller the displacement of the 


which would 


such an abnormal elevation of the tool. 


tool from the plane of the centers the less 
will the deviation be, but it is clear that the 
difference will be one of degree only, and 
that in no case is it possible to originate a 
conical surface unless the tool is exactly in 
M. E. 

{|The fact that a curved outline is pro- 


the line of the centers. 


duced by a tool cutting above the center un- 
der the conditions named has been previous- 
ly shown in these columns, but as it was 
done a number of years ago 


it may be well 
to again call attention to the matter.—Ep. ] 


Some Reasons forthe Outflow of Skilled 
Mechanics, 
Editor American Machinist : 

If a young man commences life as a clerk, 
in three or four years by close application 
to business, if he has the good fortune to 
have a little money, or good sense to save 
it, he is qualified to go into business for him- 
self ; the same may be said of a carpenter, 
plumber, painter, or, in fact, of almost any 
trade except that of It takes 
him a long time to master all the details, 
and requires a small fortune to commence 


machinist. 


doing business. 

A good musician or preacher can get as 
for three hundred hours 
chanic of the same ability gets for three 
An able physician or lawyer 
can almost demand his own price for services 
but hundred per 
month is considered a large for 
skilled mechanic. 

In writing this sketch I have in mind a 
friend who has held responsible positions for 


much as a me- 


hundred days. 


dollars 
price 


rendered ; one 


a 


a number of years, and is of reliable habits, 
well up in steam engineering, and qualified 
to fill any mechanical position that might 
offer, and yet has been obliged to work for 
two and a half to three dollars per day for 
over two years. Another who has for years 
made a study of everything ccnnected with 
the manufacturing business, a good corre- 
spondent and manager of help, capable of 





k 
pn 
to 
ve 


er, 
ny 


eS 


ice 


as 
ne- 
ree 
yer 
ces 
per 
a 


a 7 


da 
for 
it s, 
tied 
ght 

for 

for 
ears 
vith 
rre- 
e of 


Novemser 21, 1895 


designing and estimating on special mia 
chinery and the cost of goods produced, and 
of making all calculations for power equip 
ment, has never been able to secure a place 
that would pay over twelve hundred dollars 
per year; and still another who, after some 
twenty years of shop work, had saved a 
small sum, left the shop and started a small 
store, and is now making more than he ever 
did before, with a great deal less strain on 
brain and nerves. Is it any wonder that 
men leave the factory when they can do so 
much better in a corner grocery or little 
cigar store or news stand without the risk of 
being crippled for life, and with a reason 
able assurance of a comfortable income when 
old age reaches them ? 

There appears to be but one way to keep 
good men in the field, that is to give them 
the appreciation that is due to their qualifi 
tions, and to pay them as well as other 
professions are paid for the same ability. 

Hartford, Conn. R. L. A 


Reaming Two Holes in Line—Tem- 
porary Hoisting Arrangement, 
Editor American Machinist : 

Where it is necessary to ream two holes 
which have considerable space between 
them, but must be in absolute axial align 
ment—as in the case of bearings on the op 
posite sides of a machine frame—they em 
ploy in the Hugo Bilgram shops a method 








i A . B c D 
—— a 


which I have never seen elsewhere, and 
which produces excellent results. The holes 
are first reamed nearly to size ; then, the 
frames being set up parallel in proper po 
sition, the drilling is done 7n situ ; each hole 
is made the point of support for the reamer 
while it is drilling the opposite hole, and it 
is drawn through instead of being forced 
through, that is, the reamer is worked back 
wards. Its form is about as shown in the 
sketch; A being the cutting portion (of 
the ‘‘shell” type), B the shank, D the 
squared end and C a tapered portion, the 
small end of which is of the diameter of the 
unfinished and the large end that of the fin 
ished hole; the distance between C and A 
being slightly in excess of that between the 
frames. The tool is, of course, sectional. 
This insures accurate alignment. 





























Fig. 3. 


Once ina while it becomes necessary in al 
most any shop to carry an extraordinarily 
heavy piece to or from some quarter that is 
not served by the cranes. It is of advantage 
to be able to do this even if the floor is clut 
tered up with other pieces which are not 
ready to be moved. Very often a heavy 
casting is moved out of the way to make 
room for another one along the aisles between 
the machine tools. Sometimes it is necessary 
to install a new machine in place of an old 
one while the floor is pretty well covered 
with work or machines, and then, whether 
the shop has railways down the aisles or not, 
it is desirable to be able to handle the heavy 
pieces from above instead of along the floor 
level. This is often the case in shops where 
there is a big central traveling crane serving 
a long ‘‘nave” bounded by galleries on each 
side, which it cannot reach, and is not ordi 
narily supposed to reach, even through rail- 
ways or by trucks, 
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It would seem a simple matter to rig up a 
temporary overhead single-rail railway ; but 
instead, very often, tools are moved to right 
or left and work not yet ready to remove is 
taken away in order to permit the pieces to 
be handled on the tloor level 

The sketches show a rig that it takes but 
few men to put up and take down, and by 
means of which quite heavy pieces may be 
lifted clear above everything on the floor and 
got out of the way. Assuming that the shop 
has posts or columns supporting its roof or a 


story above, and that an iron I-beam is 


available, all that is necessary is to lash 
the beam to the columus as shown 
(Fig. 1), and having straddled it with a 
Hanged wheel of spool shape (Fig. 2), sling 
from this last the hoisting apparatus as 
shown. The load may be lifted clear and 


run along as far as the end of the rail or the 
next post, and if it is necessary to run it at 
right angles it may then be shifted to a simi 
lar tic kle on a similar beam placed wCTOSS 
the first, and its other end either resting on a 
parallel beam or lashed to another post, as at 
Fig. 4. 

The spool or flanged wheel may have, in 
order to save friction, a plain length of shaft 
ing of small diameter passing through it and 
bearing on each end a sleeve of iron tubing 
bored inside to fit it and turned outside to 
receive eyes from which depend the upper 
block of the tackle 

If there is any question about the strength 
of the lashings, they may be supplemented 
by plain shores of ordinary timbers, placed 
vertically, or nearly so, alongside of the 
columns 

With two sets of tackle blocks a load 
may be transferred from almost any col 
umn inthe shop to almost any other; one 
hoist taking it from the other Thus in 
Fig. 8 it is carried in one straight line along 
a row of columns, while in Fig. 4 it is 
switched off to a line of columns at right 
angles with that along which it first started. 


Planet and Differential Gears, 


Editor American Machin ist : 

In the issue of September 19th there is an 
article condemning ‘7 foto the use of planet 
ary or differential gearing as a speed-reduc 
ing mechanism. Mr. Grant states that ‘it 
has no application in practice, and is suitable 
only for a college gear model which has 
only the pressure of the atmosphere to ove! 
come,” 

Brainard has some gear cutters employing 
planetary reducing gears for the feed train. 
Pratt & Whitney have the same thing on 
some of their milling machines, and the Niles 
Tool Works Co. employ such devices in the 
feed mechanism of their heaviest cylinder 
boring machines. It follows that these firms 
are outside of the domain of practice, or that 
the feed resistances of milling and boring 
machines are no greater than the pressure of 
the atmosphere, and that the use of heavy 
feed trains such as are usually employed 
proves their designers to be outrageously on 
the safe side. 

Joking aside, if Mr. Grant has tried a 
planetary reducing train between the cutter 
and feed shafts of a gear-cutting machine, 
and found this not to answer, the fault did 
not lie with his use of planetary gearing, per 
se, but was due to the fact that improper 
proportions to sustain the loads imposed 
were adopted. ‘* The combination of high 
working speed and high working pressure ”’ 
(on the gear teeth) will not ‘* soon wear the 
thing out,” provided the designer has prop 
erly chosen his dimensions so as not to ex 
ceed safe limits of speed and pressure— which 
rule is applicable to all designs as well, but 
he must also so arrange his parts as to insure 
them against deformation. Very often 
planetary gears are so journaled as to per- 
mit springing, in which case nothing but 
failure need be looked for. 

In a recent number there was illustrated 
a speed-reducing device by Mr. Richards, 
used by Mr. Eckley B. Cox in his boiler 
grate, which consisted of a double set of 
planet gears and reduced the initial speed (if 
memory serves me correctly) some 3,500 
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times, and that arrangement contained only 
four gears 

Does Mr. Grant really think that a train of 
even comparable simplicity and compactness 
With four 


pairs of gears, that is, eight altogether, he 


could be produced by continuous spur-gear 


reduction such is he proposes 


would have in each gear pair a ratio of 
nearly 8; using ten gears arranged in five 
pairs he would still have for each pair a ratio 
of over 7 The bills he would run up to 
pay for his arrangement would certainly 
foot up considerably higher than those in 
curred by Mr. Richards 

As a matter of fact, differential gears have 
wt very important place in) mechanics, and 
would be more widely used were the real 
simplicity of their caleulation for speed 
ratios more generally understood 


Hamilton, Ohio Henry ILess. 








Draining Steam Drum —Drying by 

Heated Air, 

Editor American Machinist: 

I think your correspondent, S. A. Smith 
will drain his steam drum to best advantage 
by running pipes eand /f below the water 
ling This, for two reasons: First, if steam 
pipes from boilers to drum are not quite 
large size, there will bea current of steam 
up the drain pipe into the drum also, and 
this may retard the drainage. Again, if 
drain pipe empties into steam space of boiler, 
there will be some condensation of steam, 
Better 
deliver it under water ; it is not necessary 


slight, it is true, but still operating 


to carry it to bottom of boiler. 

Tecumseh Swift’s wood drying kiln arti 
cle recalls a dry house connected to a shop | 
worked in some years ago. This was of 
brick, with a large space where lumber was 
‘stuck up” in open order over a grating, 
beneath which was a steam coil system 
Adjoining this was another chamber, as long 
and high as the dry space, but only about 
eighteen inches wide, This was filled with 
a coil of one inch pipe, arranged vertically, 
with manifolds at top and bottom, through 
which cold water circulated, entering at the 
top manifolds. Horizontal slits opened 
from this chamber through the partition 
wall into the dry house, at top and bottom 
otherwise it was tightly closed, except 
where a drain pipe carried off the condensed 
moisture which ran down the cold pipes to 
the trough-shaped cemented floor, and so 
out. There was no blower. The hot, moist 
air went out at openings in partition top to 
side chamber, deposited its load of vapor on 
the cold coils, fell by gravity to openings at 
bottom and so back to dry house under 
steam coils, to be heated and sent on its 
never-ending round When newly filled 
with lumber, the way the condensed water 
| think 
there was a patent on this, but it must have 
Six Il. 


ran from the drain was a caution. 


ay come public property long SINC? 
<a> 


Sixteenth Annual Meeting of the Amer- 
ican Society of Mechanical Engineers, 


- The sixteenth annual meeting of — the 
above-named society will be held at the so 
ciety’s house, commencing December 3d, 
and the program is similar to the usual one 
for the New York meetings. The ‘* Recep 
tion and Conversazione ”’ will be held Thurs 
day evening at Delmonico’s, and the after- 
noons will as usual be without sessions, 
leaving members free to spend the time as 
may seem best to them. The following 
papers will be presented and discussed : 
Water Power of Caratunk Falls, Ken 

nebee River, Me.” By Samuel McElroy. 

‘* Water Power; its Generation and Trans 
By Samuel Webber 
‘*Means Adopted for Saving Oil in a 
By C. E. Emery. 

“The Reliability of Throttling Calorime 
ters.” By Jas. E. Denton. 


mission.” 


Large Oil Refinery.’ 


‘Some Experiments with the Throttling 
Calorimeter.” By A. A. Goubert and E. H. 
Peabody. 

Soilers, 
with Ditferent Kinds of Coal.” By C. E. 
Emery. 


‘*Comparative Tests of Steam 


‘* Experiments on the Friction of Screws.” 
By Albert Kingsbury. 
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Tests of a 10 H. P. De Laval Steam 
Turbine Ry W. F. M. Goss 

Recording Device for Testing Machines 
By Geo. W. Bissell 

Effects of Temperat ire n the Strength 
of Wrought-lIron and Stee] By R. C. Car 
penter 

Some Data Relating to For 
sign By P. M. Chamberlain 


Experimental Method of 
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Determining 
the Effective Center of the Light Emitted 
from a Standard Photometric Burner.” By 
DD. S. Jacobus 
The Proportionsof High-Speed Engines 
By Jno. H. Barr 
co 


Municipal Control of Publie Functions. 


It would appear evident to most people 
who take note of such matters that there is 
a growing sentiment in favor of municipal 
ownership of all those things which an urban 
community must have in order to exist, and 
in which there can, in the nature of things, 
be no possibility of free competition ; where 
the public streets must be used in order to 
carry on the business, and can advantage 
ously be used by only one company—as, for 
instance, in supplying water, gas, electric 
light, transit over rails, ete, 

Prof. Edward W. Bemis, whose dismissal 
from Chicago University and the subse 
quent attempts to explain the dismissal 
were so discreditable to the institution, has 
a thoughtful, dignitied and instructive article 
on the subject in the November number of 
Kleetrie Power, and this has stirred up some 
of the electrical journals, which seem to 
think it is their special duty to show how 
much better off we are by having these pub 
lic functions performed by franchise-steal 
ing and alderman-purchasing corporations. 
One of these journals refers to Professor 
Bemis’ citation of the successful and satis 
factory working of the cable road on the 
East River Bridge and says 

Can it be possible that Professor Bemis 
knows the facts in regard to the Brooklyn 
Bridge? * * The Brooklyn Bridge, 
with its 3-cent fare for about a mile, charges 
more than any private company we know of 
in the Union. As for the service, it is a dis 
grace to civilization, and every change made 
by the governing board only adds to the 
distress and inconvenience and delay in 
flicted on the passengers If there is one in- 
stitution in this part of the world that ex 
acts an outrageous tariff and = gives a 
wretched return, it is the municipal Brook 
lyn Bridge car line. And yet a public 
teacher like Professor Bemis, who prides 
himself on martyrdom for the truth, talks 
about its success being known to everybody 
and about its voluntary generosity in re 
ducing fares ! 

As to the charges on the bridge ears being 
high, we should say that a comparison be 
tween a road bed that cost 510,000,000. per 
mile and one that cost next to nothing per 
mile is an unfair one, and we also think that 
the car service on the bridge is not quite so 
bad as our contemporary would have us be 
lieve. It certainly compares very favorably 
with that of the privately owned elevated 
roads in New York, and, in fact, is at least 
fairly satisfactory considering all the con 
ditions 


Since the publication of our description of 
the Kane-Pennington motor, in our issue of 
the 7th, we have had many inquiries for the 
address of the manufacturers of the motor. 
Though we have had no correspondence 
with the company, we supposed at the time 
of the publication of the article that the 
address was Kane-Pennington Co., Racine, 
Wis. From recent correspondence, we are 
not quite sure that that is the correct 
address, but at any rate, such address will 
reach them, as the motor was built there, 
though we believe the company has a_busi- 
ness office in Chicago, 

ae 


A proprietor of a prosperous foundry in 
Manchester, with branches in London and 
Liverpool, ‘‘a shabby little fellow with a 
Scotch brogue, and looking more like one of 
his own foremen than like an author.” is 
J. M. Barrie, who wrote ‘The Little Minis- 
ter,” and is in the front rank of popularity, 
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power-driven generator. It may be that we 
are approaching this, but producer gas and 
the gas engine give no hint of it. Their at 
tack is directed at 
Power is cheapened, and 


the steam engine alone. 
the 
tained through electricity as a power trans- 
In this transi- 


results ob- 


mitter are cheapened with it. 


tion time it may not be safely said whether 


the ultimate result will be the advancement 


of electricity and the extension of its em- 


Novemser 21, 1895 


track. Especially dangerous are those who 
imagine that considerations of patriotism 


give sufficient justification for injecting into 
the proceedings and records of a scientific 
or technical society, expressions of opinion 
on all sorts of questions absolutely un- 
related to the objects of the society. 

If we should print in these columns a 
poem eulogizing Washington, and should 
attempt to justify it on the ground that the 
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editors of wis paper and all its readers are 
patriots, and that we all glory in the fame 
of Washington, it would appear utterly 
absurd, simply because this paper is con- 
ducted, subscribed for and read for an 
entirely different purpose, and our readers 
whose patriotism takes the form of a desire 
our national heroes, 
Yet by so 


ployment as a power transmitter or not. 
When have that the gas engine 
gives a higher fuel economy than the steam 
said it all. With the 
gas engine the high economy is found in the 


but 
who takes any part in machine construction 
interested the market for ma 
chinery and in the prices of the materials 


ness our principal feature, everyone 


we said 
is vitally in 
engine we have not 
and supplies that enter into its construction. 
No far 


know, devotes special attention to the com- 


paper in this country, so as we. smallest engine as well as in the largest, 


while the small steam engine is notoriously 


mercial side of the machinery business, and wasteful. The first cost of the engine and to read poems about 


we have engaged a man whose experience — boiler of small power is high and their main- expect to read them elsewhere. 


doing we should make ourselves no more 
would make a tech- 


tenance and operation are costly and trouble- 
motor has offered in 


in similar work, together with the fact that 
ridiculous than those 
nical society who should cause it to express 


he is also possessed of the necessary techni some, and the electric 


cal knowledge, fits him for giving, each comparison undoubted advantages of econ- 
an opinion on the beauties of the Monroe 
Doctrine, the desirability of annexing Hawaii, 
or the right of the Cubans to manage their 
own affairs. 

Much fine oratory was expended in set- 


ting forth the patriotic aspects of the Nica 


omy and convenience, which the people have 
But 
if gas engines are substituted for steam en- 


week, an intelligent and accurate report of 
the 
which time will be 


actual conditions at time of going to been rather slow to avail themselves of. 


press ; indicated in the 


report, but for the present will be Saturday  gines and boilers, at one-third or one-quarter 
previous to our day of publication. the cost of apparatus, with less than one- 
quarter the fuel cost, and not requiring one 
tenth the attention, the electric motor wlll 
find the task of knocking them out a far dif 
the 


The horseless carriage 


We would recommend that, not only those 
who sell machines, but 
the work of 
port from week to week. 


ragua Canal questions, but to all of that the 
Commodore, as opportunity offered, kept 
saying that it was all very fine, that he 
admired it very much, but that nevertheless 
the resolution was utterly foreign to the 
avowed objects of the society, ¢. ¢., the 


also those who do 


construction look over this re 
Shop men are too ferent one from that of superseding 
apt to overlook, or to forget the fact that small steam engines. 
is the sensation of the hour, and no one can 
the near 


gasoline and the oil 


the commercial side of the machine business 
doubt its complete dominion in 
The 
engine are, as we know, practically identi- 
cal; in the form of the gas engine, why may 
it not put the trolley car upon the defensive 


is important, and that machinery cannot be 
be sold : 
in face of 


manufactured unless it can also future, gas, the promotion and development of the science 
and art of steamship construction. It is 
fortunate for the society that his common- 
sense views prevailed, and that the resolu- 
tions were defeated by a decisive majority. 

The same danger arises in the A. 8. M. E. 
occasionally, and an instance of it was shown 
when a determined effort was made to have 


the society carry on a series of tests to deter- 


and that finding a market for it 
the keen competition which is encountered 
in many lines is a work of prime importance 
and before long drive it out of existence ? 
The the 


necessity mean cheaper power than the gas 


and one which often involves a very great 


drain upon the vital energies of a shop pro gas engine on street car must of 


prietor, who, in addition to this, must face 
We shall hope 


our weekly reports will be of some assist 


engine at the power house, with all the ap- 
paratus of electrical generation and _ trans- 
mission between, and the carrying of a suffi- 


other heavy responsibilities. 


ance in this work of the machine shop pro- mine the relative advantages of two differ 


prietor, and in thus assisting him we shall cient supply of gas on the car for any length ent types of locomotives. The society was 


be assisting everyone who has to do with of trip may be provided for without the roundly denounced for refusing to do this, 
but it was right for it to refuse, nevertheless, 
and an example of the ridiculous result of 
pursuing the opposite course is to be seen 
in the case of the official organ of a manu- 
facturers’ club, to which we called attention 
not long since—an organ which vehemently 
vociferates opinions on all sorts of questions 
about which members of the club differ, 
and respecting which there is no possibility 
of advantage in placing itself on record, 
but rather the contrary. 

om 

A Boston paper is being quoted as advo- 
cating a ‘‘train captain,” whose duty it 
should be to look after signals and control 
the movements of the train, the alleged rea 
son being that the engineer's attention is too 
much taken up with care of his machine. 

In these days locomotive runners give 
relatively little attention to the machine 
when on the road, and the best ‘train 
captain” is the man who handles the throttle, 
and who knows what can and what cannot 
be done, and can act instantly when the 


occasion for acting arises. 


machine construction. slightest inconvenience. 
--- It the 

Products of Producer quire whether producer gas, which promises 
(as, them such a saving when working for them 


indirectly through electricity, may not be 


is worth while for railroads to in- 


Some Possible 


It has been generally known to the me- «able to render them a cheaper and more 
convenient service by being employed di- 
It is difficult to think 


tive without boiler or tender; but in place 


chanical world for a considerable time that 


the gas engine, and especially in connection rectly. of a locomo- 
with what is known as producer gas, gives 
promise of revolutionizing the power sup- of boiler and tender an enormous storage 
It is stated that to-day 


gas engines are in operation whose consump 


ply of the world. tank of gas and a suitable gas engine would 





not comprise a more incongruous monster 
than the electric locomotive. 
The gas locomotive is apparently as easily 


tion of gas represents less than one pound of 
coal per borse-power hour, while we know 
that the best steam engines in existence con- Within the bounds of practical possibility as 
sume, say, a pound and a half, those in very is the electric locomotive, and would have 
some important advantages over the latter. 
It may easily happen that electrical men 
who think they are merely showing how the 
electric motor can the more easily overcome 


general use three or four pounds, the best 
locomotives seven or eight pounds, while 
twelve pounds and upwards are not infre 
quent rates of consumption. Gas engines 
the steam locomotive, are in reality starting 
& movement that will end in shelving both 
of them. 


have not as yet been developed to as large 
sizes as are desirable for extensive power 
plants, and the regulation of the speed of 
the engines under suddenly varying loads is 
as yet very far from what is required; still 
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Literary Notes. 


THE PRACTICAL ENGINEER POCKET-BOOK 
AND DIARY FOR 1896. Edited by W. H. Fowler, 
Wh. Sc., M. I. M. E., A.M. 1. C.E 


This is a book which has been issued 
annually for some years by our English 
contemporary, this being the seventh edi 
tion, and a marked advance on preceding 
ones. In it will be found a great deal of 
classified information useful to mechanics 
and mechanical engineers. There are many 
useful tables, formule and rules, and the 
book is of a size which permits it to be 
readily carried in the pocket. It is well in 
dexed, and, though it is especially adapted to 
English practice, is yet a book that will prove 
useful to any engineer or mechanic who can 
read Eaglish. It is nicely bound in morocco, 
and has 403 pages, 3$' x5%', and is sold at 
1/6 net, or about 374 cents our money. 
Published by Technical Publishing Co., 6 
Victoria Station Approach, Manchester, 
England. 

ELEMENTS OF DESCRIPTIVE GEOMETRY, 
With Applications to Isometrical Drawing and 
Cavalier Projection. By Charles William Mac- 
Cord, A. M., Se D., Professor of Mecnanical 
Drawing in the stevens Institute of Technology, 
Hoboken, N J.; formerly chief draftsman for 
Capt. John Ericsson; author of * Kinematics,” 
etc. 

Descriptive geometry is the foundation of 
mechanical drawing; it teaches how to 
make, with mathematical exactness, draw- 
ings of geometrical magnitudes, and the 
solutions of problems relating to them, 
hence a familiarity with the principles ex 
pounded in descriptive geometry is of the 
utmost importance to those who wish to 
become thorough draftsmen. Students often 
find this study to be a stumbling block due 
to the difficulty in forming clear conceptions 
of some of the elementary principles. In 
this work, we believe, this difficulty is toa 
great extent removed by the introduction 
of pictorial representations, and by the 
treatment of the subject which differs in 
some respects from that in other text-books. 
Clearness and simplicity in statements, and 
good, clear illustrations, are some of the 
features which will be appreciated by 
students. The arrangement and character 
of the problems are such as to make the 
work suitable for use in colleges and scien 
tific schools, and also by those who may 
wish to acquire some knowledge of the 
subject without the aid of an_ instructor. 
The work can be recommended to all in- 
terested in the science of descriptive geom 
etry, and the principles of mechanical 
drawing. It is published by John Wiley & 
Sons, New York. Price, $3. 


THe WEEKLY REVIEW is the name of a 
new educational journal published by the 
Co-operative Educational Association at Ann 
Arbor, Mich. The object of this associa- 
tion, in which object the Review is intended 
to assist, is to afford a means by which 
those who have had no opportunity for 
acquiring a liberal education can educate 
themselves, without giving up their regular 
occupation and at comparatively little ex 
pense. 


WS PIONS and) 
{jue SERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompan — question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 
“next issue.’ This department is usually crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 














(406) C. S. C., Altoona, Pa., asks: If 
crude petroleum is used for lubricating the 
cylinders of a small condensing engine, and 
the water due to condensation returned to 
boiler without having the oil separated from 
it, is it likely that the boiler sheets will be 
damaged ? A.—It is bad practice to use 
feed water mixed with crude petroleum or 
any kind of oil which has been used for lu- 
bricating purposes. The boiler sheets may 
be damaged by such practice; it is unsafe 
and unwise. 


AMERICAN 


(407) H. C. D., Schenectady, N. Y., 
writes: Please give a formula or rule for 
finding the distance across the corners of a 
given square, soas to enable me to find the 
exact diameter of a round piece on the end 
of which a square is to be cut. A.—Multi 
ply the side of the square by the constant 
1.414; the product will be the distance 
across the corners of the square. For exam 
ple, the side of a square is 2 inches long, 
what will be the distance across corners ? 

2 « 1.414 = 2.828 inches, 
which is the required distance. In order 
that this constant may be easily remembered, 
or found if forgotten, it should be said that 
it is the square root of 2, and is applicable to 
all squares whatever their size may be, but 
cannot be used for other rectangles. 


(408) L. P., La Cidra, Cuba, writes: In 
making U-shaped hydraulic packing rings, 
[ followed the directions recently given in 
your columns. The result was not satisfac 
tory. The piston and mold are the same 
size, 11} inches diameter. The leather was 
soaked over night, and atter being pressed in 
the mold was placed over a boiler for four 
or five days; after the ring was taken out, 
it was trimmed and soaked in liquid tallow 
for 24 hours. Four rings were treated in 
the same way, the tallow being at different 
temperatures, but all rings shrunk about 4 
inch and cannot be used. Please inform me 
if it is possible that the quality of the leather 
or tallow could cause the trouble, or should 
the mold be made 4 inch larger to allow for 
the shrinkage ? A.—The shrinkage of the 
leather should always be allowed for, which 
will depend on the kind of leather used. If 
you use the same quality of leather, make 
the mold 4 inch larger than before. Do not 
dry it too quickly. 


(409) H. C. D., Schenectady, N. Y., 
writes: Will you kindly explain how to 
figure the gears to cut 8 threads to 14 
inches, the lead screw having 4 threads to 
an inch? A.—We first find out the pitch 
of the screw to be cut, or the number of 
threads to the inch, which is done by simple 
proportion like this : 

14 inches : 1 inch :: 3 threads : 
then (8 & 1) + 14 = 2% threads to an inch. 
Not knowing enything about the lathe to 
be used, we suppose that the stud which 
carries the driving gear for screw cutting 
revolves at the same speed as the lathe 
spindle, and then the driving gear on this 
stud and the driven gear on the screw should 
have to each other the same ratio (inversely) 
as that of the lead screw to the screw to be 
cut. Selecting some gear that we may have 
for a driving gear on the stud, say, 60, the 
question then becomes one of simple pro 
portion, and we state it like this: 
4:23;::60: 

then (60 & 23) + 4 = 40 teeth for screw gear. 
These gears 60 and 40, it will be noticed, 
are as 3 is to 2, and any gears bearing that 
ratio will cut the thread. If the stud re- 
volves at one-half the speed of the lathe 
spindle the stud gear should be twice as 
large as above computed in proportion to 
the screw gear. 


(410) R. J., Oswego, N. Y., writes: I 
want to get some informatior on spraying 
feed water under the following conditions : 
A horizontal boiler is fitted with a vertical 
cylinder, like a dome, a feed pipe enters 
about a foot from the top head, and the end 
of the pipe is fitted with a ball nozzle to 
spray the feed; now, assuming 100 pounds 
steam pressure, I am anxious to know if the 
spray in the chamber will be anything like 
what it would be with the same appliance 
if the water was escaping into the atmos- 
phere. I would also like to know if you 
would consider it advisable to reduce the 
end of the pipe so as to increase the flow. 
The feed would be continuous and would 
not require the full area of pipe fitted usually 
to this size of boiler. A.—The action of 
the ball nozzle requires the water to escape 
at considerable velocity, or to have a large 
excess of pressure behind it, so that with 
100 pounds pressure in the boiler there 
should probably be not less than 150 pounds 
pressure in the feed pipe, and the nozzle 
should be small enough to maintain this 
difference of pressure and not discharge the 
water too rapidly. As far as spraying the 
water is concerned, other devices could be 
employed quite as effective as the ball 
nozzle. Twosmall streams pointing towards 
each other, and knocking each other all to 
pieces, make a very effective spraying 
device ; but this also, of course, requires an 
excess of pressure behind it. 


(411) E. H., Ithaca, N. Y., writes: As 
in locomotive pistons the object is to secure 
extreme lightness and strength consistent 
with economy in construction, we must 
make the piston of minimum thickness, and 
consequently have a minimum bearing sur- 
face of piston on cylinder wall. In view of 
these facts, what would be the maximum 
allowable weight of piston per square inch 
of projected bearing surface? Also, what 
is considered the minimum distance between 
the rings, under the condition that all the 
piston weight is sustained by the surface 
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between the rings? A.—Locomotive pis 
tons are not designed in the manner indi 
cated by your questions. The first thing to 
determine is the depth of the piston at the 
center, which will allow the piston to be 
securely fastened to the piston rod; this 
depth will always be suflicient for the 
various types of packing rings. The next 
step will be to decide on the type of pack 
ing rings to be used. Sometimes two brass 
packing rings are used ; these are grooved 
out around the periphery to receive babbitt 
metal; the rings are placed side by side, 
without any space between them, and are 
made as wide as the depth previously de 
termined will allow. These packing rings 
sustain the weight of the piston. Some- 
times two simple cast-iron rings are sprung 
into grooves turned into the piston. For 
cylinders 9 inches diameter these rings are 4 
inch wide, with solid metal 14 inches wide 
between them. The width of these rings 
and distance between them gradually in- 
creases with the increase of diameter ; for 
pistons 22 inches diameter the width of 
these rings is generally } inch, with solid 
metal 14 inches wide between the rings. 
The above refers to locomotive practice only. 


(412) A. C., Syracuse, N. Y., writes : Will 
you please tell through your columns how | 
can cut a groove ina piece of tool steel 28 
inches diameter, the groove to be & inch 
deep and ¥, inch wide at the top, tapering 
to ,'y at the bottom, the bottom being round 
or semicircular ? 4A.—We must assume first 
of all that the steel is thoroughly annealed. 
Then it should be possible to cut in a paral 
lel groove ,, inch wide and }3 inch deep 
with a carefully made and adjusted square 
nosed tool. The clearance should be slight 
on the tool, the end should be perfectly 
square, it should be set in the rest with a 
square, so that it would be true both ver 
tically and horizontally ; it should not be any 
longer than just enough to reach in to the 
proper depth, and only thin but good lard 
oil should be used. No mineral oil is to be 
trusted for a moment in a case like this 
When the groove is cut in to the proper 
depth the end of the same tool may be 
rounded and used to round the bottom. 
Then the more difficult job of tapering out 
the sides is to be done. Of course no tool 
so thin would be able to stand a cut of near 
ly g inch on each side of it all at once. A 
gage for grinding a taper tool could be made 
corresponding to the taper groove. If no 
file could be found thin enough to go into 
the slot, the gage could be made of two sep 
arate thin strips of metal, clamped to the re 
quired relative position by laying u piece on 
each side of them and clamping the whole 
together. A taper tool could now be ground 
thick enough to turn out the taper groove to 
about 4 inch deep and to the full width re 
quired. Then the tool could) be ground 
thinner by the gage and the groove tapered 
out an eighth of an inch deeper, and so on 
until it was finished. We believe it to be 
possible to do the job in this way with suffi 
cient care and patience. If there were sev 
eral todo, it would be proper to think of the 
milling machine. The piece could be 
mounted upon the milling centers placed 
crosswise and then, slowly revolving it, a 
plain groove could be cut with a slitting 
saw, and the groove could be finished to the 
required shape with a revolving file specially 
made for the work. By setting a compound 
rest to the proper angle the sides of the 
groove might be brought to the required 
shape, one at a time, but delicate and excel 
lent tools would be required. 


(413) W. H., New Haven, Conn., writes : 
Please give rule for computing the diameter 
of pulley on the main line shaft to runa 
shaper under the following conditions: The 
diameter of the pulley on the shaper is 12 
inches; its shaft has to make 12 revolutions 
to move the ram 1 foot, and I wish to run 
the ram at a speed of 12 feet per minute. 
The pulley on the countershaft which 
drives the machine is 9 inches diameter, and 
the pulley on the countershaft by which the 
shaft is driven from the main line shaft is 10 
inches diameter ; the main line shaft makes 
175 revolutions. What will bethe diameter of 
the pulley on this shaft? A.—For all cal- 
culations of this kind it is only necessary to 
remember the following fundamental rule : 
The diameter of the driving pulley multi- 
plied by its number of revolutions per min 
ute is numerically equal to the diameter of 
the driven pulley multiplied by its number 
of revolutions per minute. Or, in order to 
express this rule in symbols, let ) = diam- 
eter of the driving pulley, and # = number 
of its revolutions, d = diameter of driven 
pulley, and r = number of its revolutions 
per minute ; then we have 

Dx R=dxr. (1) 
The shaft of the machine makes 12 revolu- 
tions for 1 foot travel of the ram ; hence for 
a travel 12 feet per minute the pulley on the 
machine must make 144 revolutions per min 
ute. It is driven by a pulley 9 inches diam- 
eter ; now, applying formula (1), we have 

i xia =F x *. 


Now, anyone acquainted with ordinary arith- 


929 


metic will readily see that in order to find 
the value of r we simply proceed as fol 
lows: 
12 « 144 
9 


ra 192 


that is, the countershaft will have to make 
192 revolutions per minute The driven 
pulley on this countersbaft is 10 inches diam 
eter, and the main line shaft has to make 
175 revolutions per minute ; hence, applying 
formula (1), we have 

D xK 175 10 « 192, 


from which we get 


10 « 192 — 
13 D = 10.97 inches 
mn 


for the diameter of the pulley on the main 
line shaft. 
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Modern Furnace ys. Cupola Practice—IV. 
By Thos. D. West. 


MOLDING AND CASTING PIG TRON, 

The many wrinkles which are employed 
by the furnaceman in controlling the dis- 
tribution of twenty to one hundred tons of 
molten metal, which when once let loose from 
the furnace cannot be stopped, display experi 
ence and knowledge which the foundry 
manager and molder can often well utilize 
in founding. Every branch of handling 
molten metal has its own little tricks in 
practice which often have taken years to 
perfect, and I propose to now illustrate some 
of those involved in controlling metal and 
making casts at a blast furnace. 

A molder, however well experienced, that 
has never seen a blast furnace, would be 
very liable to make a nice mess of things at 
the start, should he attempt without any 
instruction to direct the making and casting 
off of a floor of pigs. In preparing a mold 
ing bed for making pigs, the floor is dug 
out from three to four feet deep, and then 
filled up with a medium grade of bank sand 
of a very open, sandy nature. The reasons 
for going down to such a depth to simply 
mold a few pigs that are not over four inches 
deep, and also for using such a coarse grade 
of sand having very little binding qualities 
about it, are the desirability of having con- 
ditions as favorable as possible to permit the 
escape of steam from any excess of moisture 
or water which the sand may contain, or 
drain such downward, and hence lessen the 
chances of a ‘‘ boil.” The molder must bear 
in mind that when once a stream of iron is 
started it cannot be stopped to plug upa 
‘‘run out” or dampen the ardor of a little 
‘*kick,” the same as when pouring a mold, 
and hence the precaution to not be depend- 
ent upon judgment in getting sand just the 
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right ‘‘ temper Where sand is as open as 


is rene rally used for pig beds and as deep 


in the floor as above described. water, after 


having been absorbed to a certain point, 


will, to a large degree, filter through coarse 
sand towards the bottom of its depth, so 
that should an excess of water have been 
used, the 


** hoil 


chances are it will not cause a 
is it would certainly do if the sand 
was of a character like that generally used 
for green sand molding ina foundry. An 
other point which makes it desirable to use 
such open-grained sand is that of saving 
About all the mix 
ing that furnace sand generally gets is what 


labor in mixing sands 


the force of water from a two-inch nozzle 
gives it. I have seen such a stream play 
steadily on one spot for two or three minutes 
and no attention paid to it. If molding sand 
in a foundry received such abuse the iron 
would mostly go to the roof, the moment it 
struck the sand gut like all else in me 
chanics, there is a limit for abuse and too 
much carelessness in wetting down the floor 
of a casting house can result in disastrous 
** boils.” 

Molding pigs is generally performed by 
three men, who will mold up fifteen to 
The main 
runner leading to the pigs Nos. 1, 2, 3, 4, 5, 
6 and 7, Fig. 15, is called the ‘ 

There are 


twenty beds in about one hour. 


sow runner,” 
generally from 24 to 28 pigs 
to a sow. Each sow is leveled, likewise 


the pigs connected to it, but each bed is, 


Furnace Hearth 


big. 10 





still, require dynamite to break it up suffi- 
ciently small to be charged into the furnace 
ilong with the ore, or sold for scrap metal 
to be re-melted in air furnaces or big cupola. 

The making of the iron runneris generally 
Figs. 10, 11, 15 


and 14 show different views of such run 


the work of the ‘* keeper.” 


ners. and Fig. 20a perspec tive view of the 
whole. 

After a furnace has been tapped the metal 
often comes slow. To prevent it from chill- 
ing until its speed is sufficient to fill the 
runner as desirable, a little knoll, as at A, 
Fig. 10, 
runner,” 
body of metal to be collected to keep itself 


is generally formed in the ‘iron 
as shown. This causes sufficient 
fluid until the flow is increased suflicientiy 
to overtlow the knoll, by which time the 
chances are the flow will have enlarged 
itself to the degree of sending a fair stream 
down the iron runner. The iron in_ first 
flowing down the runner carries more o1 
less slush of iron and dirt in the front of its 
stream. This will often pile up so as to 
require to be broken by means of a wooden 
pole in the hands of a man, as seen in Fig 
20, as soon as the metal has reached and 
filled the lower bed; a ‘‘ cutter,” as shown at 








is only ‘‘pigs” that are being molded and 
cast As the metal flows down the runner 
much of the sand mixes with the iron, but 
as pigs are not finished or condemned, if 
they are alittle rough from dross or sand, 
there are no serious objections to a little 
sand flowing with the iron as long as it is 
not sufficient to impede its passage to the 
pigs. At J/, Fig. 15, is seen the ‘‘ravel” 
as it is placed in the sand ready to make an 
opening to admit the molten metal from the 
main runner to the sow. 

At Fig. 17 is shown what is called ‘‘ run- 
"and which are used to support 
2, 3,4, 5 


also in the per- 


ner staples, 
the ‘‘ cutters” as seen at Nos. 1, 
10 and 14; 
spective view of the main runner seen in 
Fig. 20. 


and 6, Figs 


As each pig bed fills up the cut 
ters stop the flow of metal, admitting it to 
flow into the adjoining bed as above de 
scribed. When half of the beds are about 
poured off, slag then commences to come 
out with the iron at the notch hole. To 
prevent the slag from passing down the 
runner to the pig beds, a ‘‘skimmer plate” 
seen at J, Fig.,10, is knocked down to about 
the depth shown and then some sand is 


thrown against it on the side at A. 


By ram 























in commencing from the lower end, made 
one or two inches higher as they approach 
the last bed, so as to conform closely to the 
incline of the main or “iron runner,” as 
generally called, and which has a fall of 
about eighteen inches in one hundred feet. 
Any more fall than this would generally 
cause the iron to flow with too much of a 
rush, and should it get away from the fur 
nace any faster than usual, the chances are 
it could not be controlled, and instead of its 
being distributed as desired throughout all 
the pig beds, the lower two or three beds 
would be overflowed, and a ‘‘ boil” easily 
started by reason of a large area of floor 
space being all covered with a plate of fluid 
metal, permitting no escape of gas and 
steam from the sand cores between the pigs. 
The founder often receives pigs united to- 
and often much thicker in depth 
These are called jump cores, 


gether, 
than usual. 
and are so formed by reason of the body of 
sand in the mold separating the pigs being 
raised or pressed to one side by the action of 
too quick a flow, poor sand, or a littl 
‘boil.’ It is no uncommon occurrence for 
metal to come so fast down the iron runner 
that it cannot be controlled, and by reason 
of covering over a large area, can cause a 
whole tap to go under the drop, or, worse 
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Fig. 16, and in the hands of the man at the 
right in Fig. 18, is then quickly placed with 
pressure so as to be bedded into the main 
runner, as seen at B, Fig. 10. A few mo 
ments before this is done a man with a 
ravel, as seen at Fig. 20, pulls away the 
mound of sand, closing the connection from 
the ‘‘iron runner” to the ‘‘sow,” as seen at 
C and D, Fig. 10; also at 4, Fig. 15, to 
make an opening, as seen at ¥, Fig. 10. 
The top level of the pig beds should be 
below the level of the bottom of the main 
runner in order that all the metal will drain 
itself out of the main runner, and, again, the 
pig beds should not be too far below the 
level of the bottom of the main runner, as 
this would cause the metal to rush from the 
main runner to the sow with a force very 
liable to cut up the sand where the metal 
would strike the bottom level, or wash away 
The distance 
sought for is about that shown in the cuts, 
Figs. 14 and 15. If the molder would con- 
sider trying to make a mold with what is 
generally termed a medium grade of bank 
sand, having the life pretty well burned out 
of it, he will then be in a position to under 


the cores between the pigs. 


stand how easily a rush of metal could cut 
up a pig bed of molds, and the necessity for 
having certain conditions prevail, even if it 


ming this sand the opening below the lower 
edge of the skimmer plate 7 and the bottom 
of the runner can be decreased at will, so 
that only iron may pass beyond the skimmer 
plate and its flow may be regulated. The 
slag is let run out at the ‘‘slag runner” 
shown at the dotted lines A, Fig. 10. The 
slag running out at the tap hole at every 
cast is considerable, often for forty tons of 
After 


the pigs are cast they must be broken. This 


iron there may be four tons of slag. 


constitutes the most laborious work about a 
furnace. Before starting to break the pigs, 
which is not done until they have solidified 
“bleed,” sand to a depth of 


about finch is thrown over their surface. 


sufficient to not 


Two to three men wearing wooden soles 
about 14 inches thick attached to their shoes 
now start at the first poured bed with point- 
ed 1}-inch bars about six feet long. By 
inserting the point of the bar between the 
pigs at the end furthest from the ‘‘ sow,” 
they are readily broken loose from the sow. 
After the pigs are all separated the sow is 
then broken by means of taking the ends of 
the pigs of the next row as a rest to pry the 
sow up which if not broken, from being 
When two to 
three men will separate about tive hundred 


lifted, a sledge is then used. 


pigs and break about eighteen sows in sev- 
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a half hour’s time and 
not seem in any hurry, it is safe to conclude 


eral pieces in about 


the work is down to a very commendable 
system. After the pigs and sows are all 
broken as above described a stream of water is 
turned on to cool them off so that they can be 
handled and removed from the casting house 
in time to permit the bed to be re-molded for 
its next turnin casting. This, in a furnace 
making five taps every 24 hours, leaves but 
about four hours for the ‘‘iron carriers” to 
break up and load on buggies for removal 
from acasting house about 40 tons of pig 
To admit of a buggy being brought 
close to the iron to be loaded, a wooden 
track fastened together in sections of about 
10 feet long is laid down on the casting floor 
to any length or turn desired. 

There are always two floors to a casting 
house so as to permit one being molded and 


metal. 


got ready for a casting while the other is 
being relieved of its pig metal and wet 
down ready for molding. There has of late 
been a patent taken out for a device which 
will pick up all the pigs with its sow and 
run them bodily on a traveling crane out of 
machine which will 
break the pigs in two pieces as well as the 


a casting house to a 


sow to any length desired, but for some rea- 
son furnaces do 
adopt it. 


not seem in a hurry to 


As a labor-saving device, casting ‘pigs in 
‘*chills” or an iron mold is sometimes prac- 
ticed, but I do not know of any furnace 
using them at the present time in the United 
States. 


molds for casting pigs in. 


There are several objections to iron 
The first is that 
of the chill such molds impart to pig metal. 
But to this evil there is not so much objec 
tion to be raised at the present day when iron 
is sold on chemical analysis as when it was 
judged wholly by its fracture or the grain 
which the iron presented, as chilling an iron 
cannot make its chemical composition any 
different when re-melted except in one re- 
spect, and that is in causing pig-iron to be 
slightly higher in sulphur than if it was 
cast in sand, owing to the metal permitting 
sulphur to escape when long in a fluid state, 
a factor largely proven by the fact that the 
top half of a pig will often contain more 
sulphur than the bottom portion or that part 
cast down. 

The second objection to iron molds lies in 
their liability to crack or warp from the ap- 
plication of the water used to cool the pigs 
off so that they may be carried away in sea- 
son to prepare the iron molds for their next 
cast. This labor is about equal to molding 
the pigs in sand, as the iron molds generally 
require to be grouted or washed over with a 
coat of thick clay wash. Since the furnaces 
have got on to the wrinkle of using coarse’ 
grades of sand and making their floors deep 
so that water will readily pass from the 
surface to the bottom without leaving the 
sand to be used for molding as so much mud, 
the ‘‘iron mold” has practically nothing to 
recommend its adoption. 

At Fig. 20 is seen a perspective view of a 
casting house as they generally appear 
about one-half hour before casting time. 
The keeper seen standing by the notch of 
the furnace has got his runner all made with 
the runner staples and cutters placed in 
position. The man on the right at the lower 
end of the runner is shown just finishing 
ramming the last bed of pigs. To afford an 
idea of casting, the first man on the left of 
the main runner is shown standing ready to 
drive the cutter into the runner to stop the 
metal from flowing to the first bed. The 
second man seen on the left stands ready to 
ravel out the branch runner to the pig bed. 
The third man having a pole in his hand, is 
supposed to be breaking up the crust of 
slush formed in the front of the metal as it 
first comes down the main runner. These 
three last men are simply placed in position 
shown to illustrate their work if the metal 
had been actually running down the runner 
as above described, To those never having 
seen a casting house, Fig. 20 should give a 
good general idea of the methods employed 
for molding and casting pig metal. 

It is no uncommon thing for molders to 
be employed at a furnace to make molds, 
open and closed, to be poured with metal as 
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it comes down the main runner. To regu 
late the flow so as to stop it as soon as the 
mold is filled is a trick often worth knowing 
for application even ina foundry. At Fig. 
12 is seen a section, through A # of Fig. 13. 
The molds shown are supposed to be ‘* open 
sand” plates, which are wanted as uniform 
in thickness as possible. By the plan shown, 
if the metal is as hot as is generally obtained, 
the plates can be made to not vary over 4 
inch in thickness. which is as close as a 
founder can generally run them where he 
has metal in a ladle supposed to be under 
perfect control. In explaining this wrinkle, 
attention is first called to Fig. 11, which is a 
section of the main runner. At the dotted 
lines Vand M is seen the depth which the 
branch runners connecting the sow and main 
runner are generally made and which are 
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this point easy when breaking the iron after 
a cast. The same number of patterns are 
used as there are pigs to be molded in a 
bed, A good method of forming these 
patterns is by a combination of sheet steel 
and wood. The steel which forms the out- 
side as shown by the heavy black line at 
D is about .%, inch thick, and formed to 
shape over an iron block before the wood is 
secured, as shown at D D and at #, the latter 
being a 1}-inch piece of hard wood secured 
by wood screws passing through the steel 
at the upper edge every finches into the 
wooden board. To secure the pattern at its 
end, a 1}-inch rod passes clear through each 
end and is riveted. This method makes a 
very light pattern, and one which will last 
for years, and discounts a dozen times over 
the old plan of making all wooden patterns, 





Pia FLoor. 


supposed to drain all the metal from the 
main runner until ‘‘cut off” by the ‘‘ cut 
ters” B,as seen in Figs. 10 and 14. By 
making acomparison in the depth of the 
opening P with Mand __N it will be seen that 
the opening at P could not deliver any 
metal unless the iron was raised in the run 
ner to its level, and the chances are in the 
general working that the iron in the main 
runner might never reach the bottom of the 
opening at P. But to compel it to do so, a 
stopper composed of slag chilled on the end 
of a one-inch iron rod, as seen at S, Figs. 11 
and 13, is placed in the main runner to im 
pede the flow of the metal. This action 
raises the hight of the metal in the runner so 
as to make it flow out at P, and the moment 
the stopper S is lifted, the metal is lowered 
below the level of this outlet, and hence in- 
stantly ceases to flow in to any mold which 
may be run by such a plan. This last 
wrinkle well governs the actions of the 
main runner in filling molds, but there is 
still another point to guard against where 
two or more castings are poured from such 
a branch runner, and this is the tendency of 
one mold to fill before another, and hence 
furnish castings thicker or thinner than 
might be desired. To regulate this point, 
a portion of the edge of the mold is cut 
away to the thickness desired, as seen at B 
in the plan view, Fig. 13, and also in the 
section A B, Fig. 12. Such molds being 
generally raised above the level of the floor, 
it can be readily conceived that any over 
flow at the points B will be received at a 
lower level than that of the castings, hence 
the difficulty with good metal of obtaining 
such castings thicker than they might be 
desired. It may be well to state that out 
lets, such as at P, should be made well up 
towards the upper end of the main runner, 
so that when the stopper S is lifted, the 
metal will then have a chance to run on 
down the runner to fill the pig beds through 
lower outlets, as at Vand W The dotted 
lines O O, in Figs. 10 and 11, are supposed 
to be level, and the angle of the main run 
ner shows the incline from this level line. 

At 7, Fig. 19, is shown a plan of the 
pattern. The recess at A is to assist the 
pigs being broken in two pieces when cold, 
and the formation as seen at B where the 
pig and sow join makes their separation at 


Fig. 20. 


which is still used by some. The principle 
involved in the construction of these patterns 
is one the founder and patternmaker might 
often well utilize. The sow pattern is made 
of a continuous stick of timber having one 
side at JJ faced with a sheet of 4-inch steel, 
so as to retard warping of the pattern 
There is also a piece of iron $”x2” set in and 
screwed down on the top surface of the sow 
pattern, as seen at A, for the purpose of 
leveling ; as constant friction of a level on 
the surface of wood would cause it to 
splinter and be uneven for leveling pur 
poses. In using these patterns and bedding 
them in the floor, there is no heavy sledge 
hammer used to settle them as a molder 
generally does with his patterns. In fact, 
no sledge or hammer is used on them, the 
only thing leveled is the sow ; if one end is 
high, the pattern may be lifted and sand 
scraped away from under it, or the low end 
may be raised and sand tucked under it by 
means of the handle end of the shovel or a 
lick of the foot. The sow having been 
leveled, the pig patterns are then laid down 
on the floor which has previously been 
leveled off with a shovel as near as the 
eye can judge, and which is generally done 
truer than many of our molders are capable 
of doing. When the patterns are all in 
place, sand riddled through the shovel fills 
up the space between them, and a man with 
a rammer 12 inches long, as seen at the 
right, in Fig. 20, rams the sand between 
the patterns. After going over with this 
rammer once, sand is then shoveled over the 
bed, anda flat scraper 18 inches long scrapes 
the sand off level with the top surface of 
the patterns which is all the packing or 
sleeking the surface or joint of the bed 
receives, Sand having been pushed with 
the back of the scraper to raise a mound of 
sand between the pig beds to prevent metal 
flowing over, the sow pattern is now drawn 
out by means of the lifting iron, seen at 
P, Fig. 19. The sow having been removed, 
the pig patterns are then drawn out by first 
raising one end with the hand in the recess 
at the end #& until they can be lifted by the 
center when they are tossed onto the next 
bed ready to be set up for another filling 
of sand. Some molders might feel like 
asking, ‘‘ Was there no swab used?” No, 
the wetting the joint receives is as if by 
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chance the fellow on the other side of the 
house wetting down the floor, should in 
turning himself carelessly throw a stream 
of water over the joint. I do not wish to bi 
understood as saying that because pig beds 
can be made with such apparent rapidity 
and little labor that the molder should do 
the same in making *‘ open sand” work ina 
foundry, but nevertheless the principles 
involved should be studied by those molders 
that must have a whole day to make about 
a dozen gaggers. Any molders that cannot 
make gaggers without the use of a level 
had better take a week off to practice 
making and judging of ground levels 

Modern molding and casting of pig metal 
involves points which the founder can often 
well utilize. The principles involved in 
using open grades of sand and having deep 
floors to afford a chance for excessive moist 
ure or water to pass downward, is one th 
founder having much ** open sand” work to 
do can often well adopt How often do we 
find molders making ** open sand” work that 
will *‘ kick” and ‘‘ bubble” in such a man 
ner that when the castings come out it is a 
conundrum whether they came from =a 
foundry or a furnace ‘‘boil.” Drop clos 
grades of molding sand and adopt a sharp 
open sand and use regular molding sand only 
where the metal from the pouring basin 
strikes the flat surface of the mold, and the 
trouble as above described with ‘* open 
sand” workin a foundry will decrease. 

If good ‘* opensand” castings can be made 
at a furnace they surely should at a foundry, 
as the molten metal one place is in a sense 
the’ same as another. It is no uncommon 
thing for us in our foundry to make small 
castings with metal, carried by three men in 
a‘* bull ladle” taken from the furnace. It 
is only about three weeks ago that a hollow 
piston in a 14-inch cylinder which drives our 
fan had both ends pulled out. It was a pis 
ton that should never have been sent out of 
the shop that made the engine, as its faces 
had been turned down so that there was 
enly about a quarterinch thickness of metal 
over the core, and half of this was full of 
blow holes that had been plugged. The ac 
cident occurred at 3 o'clock in the afternoon 
and by that evening we had a new hollow 
piston poured with the furnace iron. As we 
had about a thousand feet to carry the 
metal, it was necessary to have it as hot as 
possible when it reached the foundry. The 
plan which we adopt in obtaining such small 
bodies of metal is simply to catch the iron 
with a “‘hand ladle” by dipping the iron 
out of the main runner and pouring it into a 
‘*bull ladle.” We have made very good 
small castings by sucha plan. We have also 
taken ‘‘ direct metal” in crane ladles, but 
how and with what success requires more 
space to explain than could be given at this 
writing. 


- a - 
Fifty-Ton Reversed Cylinder Forging 
Press. 


We illustrate herewith a forging press de 
signed to exert a working pressure of fifty 
tons with water at 2,500 pounds pressure 
and with a capacity for 75 tons if correspond 
ing increase of service is provided. 

The opening between the platens is 16 
inches, and T-slots provide for the ready at- 
tachment of dies and fixtures. The move 
ment of the upper platen is Ginches. It is 
guided on the rods and is raised quickly by 
the automatic return cylinder, which is 
mounted on top of the cylinder and kept in 
connection with the accumulator, The press 
is mounted on a stand, which brings the 
platen about 32 inches from the bottom. 

The motion of the machine is controlled by 


* inch balanced spindle valve. 


a 

Extreme hight of machine, 8 feet 6 inches; 
floor space, 15 inches by 36 inches to out 
side of valves. 

It is made by the W. & 8S. Hydraulic Ma 
chinery Works, 207 East Forty-third street, 
New York. 

a ee 
Another Fly Wheel Bursts. 

A fly wheel burst in the power house of 
the Albany, N. Y., Railway Company on 
the afternoon of November 12th.; No one 
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in the house was hurt, but two buildings 


one of them two blocks away, were wrecked, 
and four men in a saloon opposite were 
severely injured, one of them dying in an 


hour or tw rhe engine wasa_ horizontal 


Corliss of 750 horse-power At this writing 
nothing is known of the cause of the acci 
dent 

a ~ a 


A Perplexed Investigator. 


M. Chatelier had a surprise the other day. 
From the scanty details which reach us we 
ire not quite sure whether he is working 
for the Philosopher's Stone, the transmuta 
tion of metals, or some other subtle effect 
in alchemy, or he might have been simply 
working for a new. self-lubricating metal 
to take the place of Mr. Babbitt or Sull’s 
composition. But whatever the result he 
wished for, he obtained one which caused 
him to put both hands in his pockets, purse 
up his lips and ejaculate a long, low whistle 
in two flats For hours afterwards he was 
to be seen pacing slowly back and _ fro, 
shrugging sometimes one shoulder and then 
the other, and sucking air shrilly through 
his lips. Finally he confided to his confiden 
tial assistant that it made him feel real 
devilish What bothered M. Chatelier was 
this Ife had made a favorite ingot accord 
ing to a receipt of his own, of equal parts 
of aluminum and copper. By aecident or 
design this specially prepared and delectable 
ingot was placed to soak in a solution of 
common salt and lead chloride, where it 
remained some 24 hours. When it was 
fished out of the pickle, it looked and acted 
for a few minutes precisely as it did before. 
Twelve hours’ exposure to the air, however, 


proved too much for the nerves of the ingot, 
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FORGING PREss. 





and the whole mass became reduced to 
powder by spontaneous oxidation, or com- 
bustion, or some mysterious process of the 
sort. This is what set M. Chatelier -o 
whistling and walking about, shrugging his 
shoulders, with his hands in his’ trouser 
pockets. -[nvention (London), 


-—_- = 
The firm of John Wedderburn & Co., 
Washington, D. C., who are solicitors of 


patents, have adopted a rather novel plan 
of paying “each month a prize of $150 to the 



































































2 











932 AMERICAN 








MACHINIST 


NovemsBer 21, 1895 











inventor who has the best and most useful] larger sizes are always to be pre ferred where 
patent taken out through their agency dur-| practicable, less than 1 inch, or at the least 


| ‘ : inch, not being favored If two ropes 


ing the month ast month this prize was pes 

' : ire used a stoppage on wcount of the giving 
. ; ’ > } f tie . ° " P 
‘warded to Mr. D. F. Cornell, of Westfield, | out of either of them is quite unlikely, as 
Pa., for an improvement in lathe carriages, | the other rope could almost inv iriably do 
cape the driving until the opportunity came to 
or ; replace the first one 
If you feel within yourself es to ex A , 

' 1 yourself a desire to « The work before us gives very thorough 


pand your usefulness in behalf of the ma-]information of the most practical kind upon 
chine interest of this country, if you are aj}the whole subject of rope driving, and 
matters connected with it Included in the 
work are 22 tables and 92 illustrations, 237 
. pages. Published by John Wiley & Sons, 
men—in short, if you think it possible to] New York.  Pric« $2, : 


bright, aggressive man who can tell his 


story to advantage and address business 


earn more money, write or call on the 


Treasurer of the AMERICAN MACHINIST, and In these days no sooner does any new 
he will show and explain a method which thing appear than there appears also a trade 


iol ; 7m f : paper devoted to that thing. We have or 
might make you a more useful man and addJ[*. ; - 
. did have a journal devoted especially to 
aluminum, and if putty were now a new 
ee discovery we should undoubtedly have Te 
Literary Notes. Putty Times or the Journal of Putty. The 
3 y latest candidate for public favor is called 
ROPE DRIVING. A Treatise on the Transmission | 77¢ Motoeyele. It is published in Chicago 
of Power by Means of Fibrous Ropes. By John[} by the Motocycle Publishing Co. It will 


? Flatner, Ph. B M M. E.. Pr fessor of Mechan be devoted exclusively to road vehicles 
ical Engineering, Purdue University. First Edi- : ‘ 
tion, driven by motors. 


largely to your income 








This work treats of a topic upon which 
known and more generally 
known than at present. While the system 
general in the United States of doing the 


more should be 


COMMERCIAL REVIEW. 
The Machinery Trade. 
New York, Monday, Nov. 18, 1895 
Although, as compared with a year ago, business 
the English practice of driving by gearing, ]in the standard lines of machine tools shows 


main driving in mills and factories by means 
of flat belting is unquestionably superior to 


our transatlantic friends have now leaped | markedimprovement, it has dragged rather heavily 
. Proud t . s > ’ w ine 
beyond us, and the last quarter of a century through the ummer, and is Pi Ww yorchdiccie but 
¥ lrivi ‘del i 1 j “ Tslowly toward a better situation. Still, its ten 
has seen rope driving widely adopted in the dency is in the right direction, and a more buovant 


textile industries of Great Britain, with the] feeling exists than hitherto. Prices have not kept 
conceded advantages of steadier running, | pace with the cost of labor and raw materials, 
After the 


quiet summer, they are as high or higher than 


and an increased output. Rope driving is] Ut there has been some advancement 


also now rapidly on the increase with us, iach wantnn. and Pele steeds. with @ sliaht inclies 
the American system generally employing a] tion to rise , 

continuous rope, while in England the mul Demand has been lively for tools for bieyelk 
tiple ropes are more common. The advan 
tage of the rope drive for distances exceed 
ing 200 or 3800 feet disappears before the}hand. It is reported, however, that within the 
advance of electricity. Ropes are not astlast two weeks this branch of trade has become a 
short lived as many think them, the use of | little less brisk, while the call for general machine 
the same rope for a dozen years being not] tools bas been increasing. The lighter lathes used 
uncommon under good conditions. The 


manufacture, especially serew machines, the sup 


ply being, in some cases, several months behind 


for locomotive work are in fairly good requisition 
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BUFFALO,NYusa 
Crescent 


The Durability and Strength of 
Steel 


x= CRESCENT EXTRA STEEL 


PITTSBURGH, PA. . , 
: are very noticeable in hard steady 


CHICAGO, ILL. 
NEW YORK, N. Y. work. Try it. 
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The Mason Pressure Regulator $ 


FOR FIRE, TANK, ELEVATOR, AIR, AND WATER WORKS PUMPS, 


IT WILL PREVENT “JUMPING” OF PUMP 
| THE MASON REGULATOR CO., 


BOSTON, - MASS. 
Bi I ttonticlennie SOOO OOOO POTION 








OF EVERY DESCRIPTION. 
MADE FROM BEST 
AST NGS OPEN HEARTH STEEL. 
Send for Estimates. 
THE JOHNSON COMPANY, Johnstown, Pa. 


THE STURTEVANT 


PORTA 








ALL SIZES & STYLES 
BFSTURTEVANT © oF Mass . em 


BORING AND TURNING MILLS. 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 














Second-hand machines find a ready market. The 
movement of trade in small machine sbop supplies, 
such as files, has been very different from that in 
power machinery. Aftera spasm of activity which 
took place a few weeks since, there has been a 
W ood work 
ing machinery is stagnated in New York and 


gradual quieting down of business 
vicinity, but conditions are more favorable i 
Boston and in the West. It is found more eco- 
nomical to manufacture sashes, doors, et in 
large quantities in the West and ship them to 
New York, than to transport the rough lumber 
and work it up here 

In power transmitting machinery there is a fair 
business doing, but prices are stationary at a low 
level. When raw materials were selling at low 
rates, manufacturers stocked up, and having now 
about exhausted their supplies, must soon purchase 
more, and advance their prices As regards 
leather belting, this rose 20 per cent., when, earlier 
in the year, hides went up 5) per cent. The latter 
have fallen back 10 per cent., but belting has held 
its own, and with leather becoming scarcer, dealers 
do not fear a decline. A seller of railway con 
tractors’ supplies reports a quiet domestic, but 
fair export trade, with prices tending toward 
rock bottom, 


Engines, Bollers and Pumps, 


The engine trade shows a moderate demand 
Export features are among the most hopeful, 
though the Spanish American market is for the 
At home there is a call for 
engines for large office buildings and manufactur 


present about closed. 


ing establishments; but this being a season when 
factories should have the essential parts of their 
equipment ready for actual work, it is not to be 
expected that such installations will at present 
become more frequent. Competition is so sharp 
that prices are kept down, another depressing 
influence being the tendency of buyers to choose 
cheap articies, even though somewhat inferior 
For large, high-speed electric light engines, the 
demand is now slackening, November being natu 
rally a quiet month. Corliss engines are reported 


The tone of boilers seems better than that of 
f ngir es; price 8, when they leave the level, choosing 
At home, boilers are needed largely 
for steam heating plants, and, as is the case with 
inconsiderable 
feature. Large fields are opening up in Australia 
and Japan A dealer in spring safety valves re 


an up grade 


engines, the export trade is no 


ported September the best month his company had 
experienced, but that a slight lull in trade fol 
lowed 

Steam pumps have advanced, and prices are now 
atrest. The Deane Company, which is executing 
i large contract for water-works at Schenectady, 
states that the past six weeks have been charac- 
terized by a good business; but this does not seem 


to have been everywhere the case, 


Iron and Other Metals, 


\ pronounced weakness is shown by Bessemer 
pig. Some alarm has been felt as to whether the 
iron market would see a continuance of the de 
But its 
inherent strength is very great, and most furnaces 
are kept well employed filling old orders during the 


pression that followed its summer boom. 


present cessation of new ones Buyers seem to be 
holding off to test the market. After six months 
f heavy buying comes a six weeks’ lull, and a 
month hence we may see again the large demand 
which is necessitated by large melting. Western 
foundry irons, in this market, are about as firm as 
ever. Eastern furnaces have made a cut. Now 
that the Frick Coke Company has absorbed the 
McClure and, according to report, another com 
pany also, coke is to be marked up to $2.00 per 
ton at the first of the year, which will probably 
cause some advance in iron. 

Soft Bessemer steel billets are lower, but there is 
a firm undertone. The demand for American tool 
and machinery steel has slackened during the past 
week, but is still good from New England points, 
and is much better than a year ago. Last month is 
reported as the best of the year. 

Copper is quiet, and selling is chiefly in small lots 
for early delivery. Stocks are being allowed to 
dwindle preparatory to retaking, and more business 





to be in steady selling 


is expected after January 15th. 
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THE DEANE oor Hotyoxe) 


VACUUM PUMPS, 


DRY OR WET SYSTEM. 


THE DEANE STEAM PUMP C0, 


HOLYOKE, MASS. 


Send for ‘* THE DEANE SPECIALTIES.” 










“LIGHTNING” ADJUSTABLE DIES 


AND MACHINE RELIEVED TAPS. 
Send for Catalogue. 


Wiley & Russell Mfg. Co,, OREENsIELD, Mas: 


















tage 


fore 


SEB 


=a [ATHEST PLANERSTI SHAPERS, ac. 


Our tools are all of the latest and most approved de- 
signs, while the workmanship, material and finish 
are of the highest order. You will find it an advan- 


to huve our catalogue and special prices be- 
placing your order. 


ASTIAN LATHE CoO., 


147 and 119 CULVERT ST.. CINCINNATI, OHIO. 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears made tv Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 





Foot-power 
Star*# Screw Cutting 
Automatic 
Lathes Cross Feed 
9 and 12 inch Swing. 


New Designs. Novel Features. 
Send for Catalo.ue B. 


SENECA FALLS MFG.COMPANY 
687 Water St., Seneca Falls, N. Y. 











DESCRIPTIVE GEOMETRY : : 


By CHAS. W. MacCORD. 
Svo. CLOTH, ° . 
JOHN WILEY & SONS, New Y 


$3.00 
ork City. 





“R. MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER GBINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES. 


B. MM. TONES we CO., 
BOSTON: i! & 13 Oliver St., ee YORK: 143 Liberty St. 
oo ee 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States, 





THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDGEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 





ft W. JOHNS MANUFACTURING 60. 


87 Maiden Lane, NEW YORK. 


ASBESTOS CEMENT FELTING, 


Samoles and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
















HW. JOHNS MFG.CO 
87 MAIDEN LANE, 
NEW YORK. 
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Pig tin is tame and nearly steady. Consumption 
by American tin-plate makers has been gradually 
increasing. 

Lead is declining. The demand has for the last 
two weeks been active, but a dull season is immi 
nent. The price is now some 30 points below Europe 
and dealers wonder how long it will remain so 

For spelter the demand is, at this season of the 
vear, falling off and the market is quiet rhe St 
Louis price, which governs the New York, isa cent 
a pound lower than six weeks ago, the decline 
being caused by overproduction. 

Antimony is steady, as usual, with dealings on 
rather a small scale and prices tending easier. 


QUOTATIONS. 
SATURDAY EVENING 


Iron—American pig: 


No. 1 X foundry, Northern............$14 00 al4 50 
No. 2 X foundry, Northern ; ; al3 50 
| No. 2 plain, Northern... ‘ : al3 00 
Gray fu urge, Northern... . a12 00 
No. 1 foundry, Southern eee IB TS ald 00 
No. 2 foundry, Southern .. uxewhaced a13 75 
No. 1 soft, Southern... prods : al4 0 
No. 2 soft, southern ..... ; 1350 al3 75 
No. 3 Southern er 13 25 

Gray forge, Southern 12.00 al? 30 


Bar Iron—Common, on dock, 1.35a 1.40c.; refined, 


on dock, 1.50 a 1.60e 

| Tool Steel—Ordinary sizes, standard quality. 6 
a7e.; extra grades, 11 a 12c.; special grades, 16c 
and upwards. 

Machinery Steel—2 a 2%e. 

Copper—Fairly steady Lake Superior ingot, 
offered at 11%éc.: electrolytic, 11 a 11'4c.; casting 
lcopper. 10% a 10%c. for ordinary stock 

Tin—For round lots, 14.55¢. cash 

Lead—Common domestic, 3.17% a 3.20c. in car 
load lots 

Spelter—Business moderate. Ordinary Western 
brands, 3.75 a 3 80c., New York delivery 

Antimony—Quiet. Cookson’s, 7c.; Hallett’s, 744 
a 8c.; Japanese, 6% a 67¢c. 

&k Lard Oil—Fair inquiry. Prime City, 52 a 524¢c 





NEW CATALOGS. 


There are three mzes of Standard Cataloas, 9 1 
f Y’ and 4\ t Wer 
for? re 1 WI } 
or a ley ) thi 4 
rdopted if} ib 
The Buffalo Forge Co., Buffalo, N. \ ssue a 
pamphlet devoted to the illustration and descrip 


tion of a new bellows forge for boiler makers, | 


bridge builders and for structural iron and other 
outdoor work. It is 7x64 


The Long & Allstatter Co., of Hamilton, Ohio, | 


send us “Catalog No. 18,’ in which are a larg 
number of fine illustrations of their extensive line 
of punching and shearing machinery, bending 
rolls, grinding machines, ete. The catalog has *s 
pages, and is standard size, 6''x9 


The Bickford Drill and Tool Co., of Cincinnati 
Ohio, send us an illustrated catalog, devoted to 
setting forth the special merits of their various 
forms of drilling machines. It will be found inter 
esting to those who have drilling to do, which, of 
course, includes ail builders of machinery It is 
standard size, 6''x9 


The Frick Co., of Waynesboro, Pa., send us a 
finely illustrated and printed catalog describing 
their refrigerating machinery; besides being a 
catalog, this book contains much information ot 
value on the class of machinery of which it treats, 
and it will be found a useful book to bave at hand, 
It is standard size, 6x9 


The Newton Machine Tool Works, Philadelphia, 
Pa., send us a pamphlet in which are a number o 
half-tones, giving exterior and interior views of 
their new shops, and also of a large variety of ma 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON 









3000 
VARIETIES FILES 
Xx. F.) & INCREMENT CUT FILES. 





m= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M, JARVIS, Pres, and Chief Engineer. 


FRANK L. WILCOX, Treasurer, 






Engineers, Architects and 
Builders of 


rhe above illustration is taken direct from a photograph, and shows the interior of a Boiler Hoy 
the roof of which was designed and built by us for the Amoskeag M‘-. ‘ at Manchester, N. Hf 


\ ma 
\\ 2; 


BURR K. FIELD, Vice-President. 
GEO. H, SAGE, Secretary. 


* . Tr 


9 ee 


*sSulpling 


pue seSpug |001¢ pue uOo;ly 





The building is 75 feet in width by 275 feet in.length, the walls being made of brick, and 
the roof being made of iron—iron trusses, iron purlins—and covered with cor- 
rugated iron, so that there is absolutely no woodwork anywhere about 


the building which can take fire. 
struction particularly 


For boiler rooms this con- 
commends itself, 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 
Compact and Cheap; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 


NEW YORK 


Please Mention This Paper. 


CONNERSVILLE, IND. 
Chicago Office: 1405-10 MANHATTAN BUILDING. 


COOKE & CO., Selling Agents, 


P. H. & F. M. ROOTS, Mfrs. 


163 & 165 Washington St., 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 

, 810 Walnut St., Philadelphia. 
e® Our New and Revised Catalogue of Practical and 
Scientific Kooks, 88 pages, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 


applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 
Length of etroke 


BRchanged INSTANTANE- 
- ty OUSLY while IN MOTION, 


f 
5. Get Photos & Prices. 
ode “4 NOTHING LIKE IT. 


Fox Machine Co., 
325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement 














YNVUD 








London, Engiand 


chine tools made by them, consisting principally of 
milling machines of various forms and drilling 
and boring machines, The pamphlet is 7''x4% 


Mr. W. H. Mansfield, 71 Court street, New 


Haven, Conn., sends us a catalog in which are 
llustrated various lathes to be driven by foot and 
power some of these have milling attachments 
and they are designed especially for amateur and 
experimental work The catalog is 546°x4 nd 


of course, could easily have been standard size 











The Russell-Jennings Manutacturing Co. has 
been organized at Saybrook, Conn., with $200,000 
capital stock 

rhe Norfolk (Va.) Creosoting Co. has been in 
corporated by W. W. Tunis and others, with a cap 
ital of $50,000 

The Piedmont Cotton Mill Co.,of Atlanta, Ga 
has been formed with a capital of $200 000, R.W 
Hardemus is president 

The Ybor City (Fla.) Manufacturing Co. has been 
incorporated with a capital of $20,000. They will 
operate a saw-mill. Uenry L. Crane is president 

The King-O’Hara Mfg. Co has been incorporated 
by P. King, Alexander P. O'Hara and Chas. E. Stan 





‘*There is but one 
suggestion we micht 
make ind our desire 
to criticise would im 
pel us to make more— 
if we could find any 
thing to make criti 
cisms about, and that 
is instead of callin 


this most neat, com 








- ple te and compre he n 
sive catalogue, ‘A Book of Tools,’ it should 
have been called The Book of Toots, for it 
has no equal.” 

F. E. Reep & Co Worcester, Mass 

A Book of Tools is our catalogue It 
contains 550 pages, upwards of 2,000 illus 
trations, and will be sent post paid to any 


address upon receipt of 25 cents in stamps. 


CHAS. A. STRELINGER & CO, 
DETROIT, MICH. 





We beg to announce that we are ready for bus 
ness, having equipped our factory with the latest 
improved machinery We will gladly furnish 
estimates on all Baperimental and Special 
Machinery, Designs, Drawings, Working 
Models, ete 


THE KING-O'HARA MFG. C0. 


Office: 84 Adams Street. 
Factory: 67 8. Canal St., Chicago. 


ley, to manufacture bicycle supplies at Chicago 
Capital sto k, $10,000 

The Virginia Bridge and Iron Co., of Roanoke, 
Va.. bas been organized with Samuel Walton as 
president and C. E. Michael secretary and treasurer 
Its capital stock is $50,000 

rhe Pine Bluff & Western Railroad Co. has been 
incorporated at Little Rock, Ark., by W. X. Fuller» 
L. A. Dodge, J. W. Beall, Jr., of Boston, Mass., and 
J. A. Gavlord,. of New York City, with a capital of 
=yN ue) 

Che South Bend Paper Co., of South Bend, Ind., 


ire putting in operation at Big Island, Va., a large 


paper and pulp mill. They are fitting up a machine 
shop in which to do their own repairing, and have 
ordered from The Lodge & Davis Machine Tool 
Co.. of Cincinnati, Ohio, the necessary tools for 
same 


The Berlin fron Bridge Co., of East Berlin, Conn,, 
have just completed for the Somerville Woolen 
Mills, at Somerville. N. J., a spinning room M feet 
wide and 210 feet long, and a boiler room 40 feet 
wide and 216 feet long. The construction of the 
spinning room is steel trusses, with heavy plank 
floors and roof. The boiler room is constructed 


with brick walls, steel trusses and corrugated 


) 
steel covering, making it absolutely tire-proof 


rhe Deane Steam Pump Company is constructing 
fora large water works plant at Schenectady two 
high duty pumping engines of 6,000,000 gallons per 
day capacity each, and for the Andover (Mass.) 
Water Works an engine of 1,500,000 capacity. The 
same company has taken a contract to furnish the 
pumps, nine in all, for the new Manhattan Hotel, 
Forty-second street and Madison avenue, New 
York 

The Link-Belt Machinery Co., Chicago, are still 
running their works day and night, using the larg 
est force ever employed by them. Recent contracts 


POWER OR HAND PLANER, 


FOB MODEL MAXZERS, EXPERIMENTAL WORE, &c. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 
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FITCHBURG 


MACHINE WORKS, 
FITCHBURG, MASSACHUSETTS, U. S. A. 


SPECIAL 
TOOLS 


Catalog E of Planers, Drills, Ete. 
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: 

: COVERED WITH HEAVY 
° 


POLISHING WHEELS, 





OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 
22a 








<\ BEVEL GEARS, 


i Cut Theoretically Cor-ect. 
Special facilities for cutting worm wheels, 


poco HUGO BILGRAM, 
ANY so macuinisr, 


440 N. 12th St., Philadelphia, Pa. 









FOR 





ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Offce, 91 JOHN ST., N.Y. 


TOOLS, 
ORILLS, WM. JESSOP & SONS, LTD. 
Established a century ago. 


D IES, &. Medal World’s Columbian Exposition 1893. 

















WORTHINCTON 


PUMPING ENGINE 


FOR 


WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 8 and SS Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 7:4 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS. Fighth 
and St. Charles Sts. INDIANAPOLIS. 64 South 
Pennsylvania St. DETROIT, 145 Jefferson Ave. 
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for electrical coal mining machinery have been 

sed with the following companies Norfolk 
Coal and Coke C« Norfolk. Va., consisting ot two 
(6 inches by 18 feet boilers, one 14x16 McEwen e1 
gine, one 7-foot chain breast machine, one inclosed 
electric grinder, circuits, et« Reed ( ity Coal and 
Mining Co., Reed City, ne 15x16 McEwen en 
gine ne emery grinder, one 1009 K. W. dynamo 
switchboard, circuits, and four 6-foot chain breast 


machines: Osage Coal and Mining Co., Krebs, Ind 


Terr., one 6-foot chain breast machine 


—*WANTED* 





Sifuation and Hel {<drertisements or ca 
under this head Rate 30 cents a line fo py inset 
tian 1hout seven words make a line The Cash and 
Copy should he sent toveach us not later than Saturday 
morning for the ensuing week's issue fuswers ad 


dressed to our care will be forwarded 


TO SUBSCRIBERS 
whose names appear on our subscription list, this 
paper will give two free insertions under this heading 
to those in want of positions. The advertisement ti 
occupy a space of not more than five lines Additions il 
space or insertions must be paid for in advance at 
regular rates, 


Draftsman, with technical education, 
office experience, wants pos’n. ‘Tech 


shop and 
Am.Macu 








Wanted—Posit by draftsman, technical gradu 
ate with shop experience S.C... Am. MACHINIST 
Wanted Patternmaker thoroughly experienced 
Mm machine tree wort perm't pos. to right man 
Hoffman Mz ( Amsterdam Avy. & 143d St..N.¥ 
Wanted —A first-class expert in gilding, plating, 
ete experie ed in electrotyping in re let est ref 
erences Address T, J 0, AMERICAN MACHINIST 
Mech. ergineer ard draftsman of ghest qualifi 
cation, had charge of shops and efore,wants 
resp, positior Address Box 217 ore, Md 
Wanted —Pos. as salesman or assist. supt. by young 


man; 4 yrs. shop 
light and heavy mach'y 


5 yrs. drawing-room experience 
Business, Am. Macu 


Wanted Fifty first-class tool makers, screw ma 
chine hands and die sinkers, familiar with gun and 
bicycle work Remington Arms Co., Ilion, N. Y, 

Mechanical engineer, graduate from Al German 
school, exp'd as mach. and mechanical drattsman 
wants position as assistant in shop or drafting de 
partment, Paul M. Wenner, 175 East 60th St., City 


Wanted 
or air compressor work 
American, aged 20; 10 years 


Position as floor hand on engine, pum] 
by educated machinist 
* experience ; Middle 


States; references * Floor,’ care Am. MACHINIST 
Wanted—2 or Ist class general machinists on 
light tool making, small aut. machinery, jigs, fix 
tures, etc state age, experience, and wages ex 
pected Address Mass, AMERICAN MACHINIST 
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BSTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 





09 Reade Street, New York. 

‘5 Queen Vietoria Street, London, Eng. 

5 Neuve Promenade, Berlin, (., Germany. 
Cor. lake and hirtland Streets, Cleveland, O, 





SECOND-HAND MACHINERY. 


86” Gould & Eberhardt Gear Cutter. 

26” Pratt & Whitney Chucking Lathe 

60” Triple-geared New Haven Lathe, 

aws. 

40’ New Haven Back-geared and Power-feed Drill. 

82’ Double-head Pond Planer 

No. 1 Giant Key Seater. 
Send for complete list. 

Bicycle machinery. 


PRENTISS TOOL AND SUPPLY CO,, 
62 & 64S. CANAL ST., CHICAGO, ILi. 


WANTED500 MACHINISTS 
AND DRAFTSMEN 


To know that they can get complete sets of prints of 
Corliss and Automatic Engines, in both Simple, Tandem 
and Compound types, photo-reduced from practical 
working drawings, to pages 7 in. x Il in Dimensions 
easily read. Send TO- pb: AY for samples and very low 
peices. Opportunity of a life-time. CC, M. GUD. 
iINGIS, M, EB, Rockford, Il. 


with chuck 


Send for catalogue of 








MACHINERY FOR SALE. 


Lot of 644” and 744” Hammered Steel Shafting with 
Pillow Blocks and Couplings. 

3 60 x 14 x 6% Friction ¢ ‘lute hP ulle ys. 

260x14x7% ” 


All good as new ; 


value. 
COOKE & CoO., 


1638 & 165 Washington St., New York. 


will be sold at less than half 





Second-Hand Machinery. 
LATHES, 1 82 in, x10 ft, Open Side, 


0 i 1) 22 epwo 
10 in. x 5 ft. Foot & Power. 60in. x in. x 22 ft. Hepworth, 


ll in. x 5 ft. Power only. | Dats. LS. 

15 in. x 6 ft. Dustin. 8 22 in, Bac kG are a. 

16in, x 8 ft. Fiather. 2 25 in. “el F., Snyder, 
18in. x Sit. Flather & Prentice. | 1 34 in ¢ Harris, 
18in. x 8 ft. Lodge & Davis. -1% Nite. « Radial. 


2lin. x 10 ft. Pratt & Whitney. 
27in. x 10ft Dustin. 

28 in, x 12 ft. Blaisdell, | 
30 in, x 14 ft. Lincoln. No.1 B. & Sharpe. 
82 in. x 13 ft. Bement Triple | 2 - 13 Gs arvin, 
Geared. 1 No. 15 
l 


Bas pension Drills, 


MILLING MACHINES, 


a ee 


3 22 in. x 10 ft. Niles. | No.2 * Hand, and others. 
1 24in. x 10 ft. Niles, s -ERS 
1 79 in. Driving Wheel, Bement. |. . ais H Al ERS, , 
1 48 in. x 18 ft. Gay & Silver. 9in., in., I3in., Lin., in, 
PLANERS. 1} MISCELLANEOUS, 
<< ange 1 18in. P. & W. Screw Machine. 
8 48 in. x32 in. x6 ft. Pond, two |) goin x6ft. Blather 
heads. \|2 Horiz. B. & D, Machines, 
1 48 in. x 32 in. x 8 ft. Pond, two | 1 Cylinder Borer, P. & A 
heads, 1 30 in. Motor Gear Lathe 
82in x 24in. x6 ft W & L.,'|1 Double Punch and Shear, 
one head, }, 1 30in, Pulley Lathe, 
1 28in, x 28 in, x 8 ft. Gay & |1 Hydraulic Riveter, 


Silver, 2 Bolt Cutters, 
1 $2in. x 32in, x10 ft. W. & L. || 1 Nut Tapper. 
1 88 in, x 38in. x 10 ft. Aldrich.'!' 1 20 in, Pattern Lathe, 


Also large stock of other tools. Send for List 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 





E.W. BLISS CO. 


{ Adams St., 


Brooklyn, N. Y. 
96 W. Wash’s &t., 
CHICAGO. 


Presses, 
Dies, and 


Special 
Machinery 


For BICYCLE, 
Electrical, and 


All Sheet Metal 
Work. 


Stiles & Parker 
Press Co, 











SECOND- HAND TVUACHINE TOOLS. 


ENGINE LATHES. MISCELLANEOUS 


ifleld, 25 x 12, Compound R 1OOLS. 
15 x 6 Blaisdell, Compou Rest ‘ Barnes Wa foot Grinder 
ak dace iis ane tel \ . field Water Tool 
ll 4 Ma | 1 | ‘ 
saa satin . $ i Water Tool 
6x81 i I nt (s 
1 0 Fla Via I ( nl les} 
10 Bla ain I Na ! ( r 
I ( i I ) i ‘ ( 
x 14, t unknown r y La 
a ‘ ul La 
PLANERS. in. Pulley Lathe. 
16in. x 1l6in, x 4 ft. Hend No. L Garvin S ,M . 
bin, x Win, x 4 ft, Putnam nh ! Bli Pow Squaring 
’ Shea 
SHAPERS. so. 9G. Worcester Drill Grinder. 
10 in. Juer t, Crank l Squarir $ ' 
l 1. Ju Crank 4 I Draw 1 ' 
10 W and Light, Tra ) t x t Droy 
Head Ir 
Sin, Vutna Traver Hea 109 ~ I D 
Id5in, Juengst Friction Shaper. Tolb. Dr r 
. No. 31 ( 1 Draw 
HAND» LATHES. 
Win, x 4l in. Garvin N Garvin Wire Sy r ler. 
l xf Wii t No 6 35in, Sturtevant Blower, 
Wir cof Back Creared 600 lb, Merrill Power Drop Pr 
\ . large list of other machines, Write for complete list, 
fetailed description and prices. 


THE CARVIN MACHINE CO., 


LAIGHT & CANAL STS., New YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


WATER WHEELS 


FOR HEADS 3 FEET TO 2000 FEET. 





STATE YOUR HEAD and SEND FOR PAMPHLET. 


| JAMES LEFFEL & CO., Springfield 0, U.S.A 





SECOND-HAND TOOLS. 


MODERN STYLE. FIRST-CLASS ORDER. 


Will Be Sold Very Low Before Removal. 





ENGIVE LATOR tlaisdell, 13 in. x 6 ft. 
se = Blaisdell, 16 x 6 ft., Rai and Fall R 
sae Pratt & Whitney, 16x 7 ft , Ra and Fall Rest 
"" Putna 16x 8 ft., Raise ard Fall Rest 
sid Flather, IS x 8 ft., Hollow S 1 ( t 
sh I 1, Win, x lof Extra Heavy. Al 
a Ha aT) miot 1 t.Cr I d 
ee Fay & Scott, 36x18 ft. ¢ u I ( t 1 
= Pratt & Wt i t t h 1s 
Triple Geared ¢ ind and «Fr I 1 
Al r 
. Hew & I 6) in. x 2t I Gea 
( ik et Al 
: . Mm 1, 72x OT Triy G 1, Serew |} 1 
PLANER—Pea 2x Oft., Heavy Pattern, Improv Styl 1, 
Hendey xot I oved S Al 
Gould & I ' i x8 ft. Al 
Pond, 32 i x8 ( Lord 
r it ft. Al order 
Betts 36x 10 Extra Heay 
CGiray, 48 x 12ft., Spiral Geared, Improved Al 
B 60 x 16 thi is, Extra Heavy. Al 
ss Crank 12 in, stroke Pond 
SHAPER—Hewes & Phillips 10in, Crank M 
¢ Gould & I hardt bis rat 
Prentiss 17 in, Crank ( i new 
i ley 24 } >» & 1 order 
Pratt & Whitney 14 x 60in., Traveling Head, 2 Tables. 
b rr i 





Prenti Pulleys for tap; 
Blaisdel r 
Hamiiton ‘ Automatic I 
Pond Back Gears, Automa 1 1 
MILLING MACHINe ney No.2, Hand I and V 
Power I 1, Vv 
” - Universal M ( as new 
sea ne rh W V 
SCREW MACHINE —N le, Carriage I iw Tool 
GEAR CUPTER—Gor ‘ n. Au t 
‘ as Gouid N Win. Au ‘ 
i = Hewes & Phillips, 60 in, Semi-A atic. 
PRESSES—Bliss No and is 
“ Se N 





Horizontal B t Sell 60 
Upright Boring ar “ Head Ad 
Steam Hanumer 300 Ib., Ferris & Miles 
Boiler Punch, 2tin. Ga Standard Size, 
BR r Rolls, 10 ft., Improved Style, Al, 
Sft., Extra Heavy 
7 ft., Hi 8 & Jor ~ Al, 
6 ft., Extra Heavy 


BICYCLE MACHINERY 


| CONSISTING CF SCREW _— HINES, MILLING MACHINES, 


DRILLS, LATHES, PRESSES, S APES, tc. 


a. bs “McCABE, 


E. Po BULLARD’s |§4 Dey St., 


N.Y.Mach’y Warerooms. | NEW YORK. 





years’ experience as head draftsman 
tendent of mac 


\ 


age and experience 
man, care of the 


make 
of men, with large 
gine and dynamo work 
ence as to 


partment of large mannfacturing works in Brook 
lyn: must be steady, sober and able to handle men 
to advantage 
open, 
expected 


Position desired by man who has had fourteen 
and superip 
hine shop and foundry; 


onsiderable trade for castings and tool work 
Kk. M., care AMERICAN MACHLINIS1 15 
Wanted— Mechanical draftsman, experienced on 


whine tools ; good opportunity fora wide awake 
ung man; salary moderate to start with; state 
Address Mechanical Drafts 
AMERICAN MACHINIST! 


Wanted—A foreman patternmaker 
a change, capable of handling 
experience 
Can turnish best of refer 
MACH 


any number 


atility and character. H., Am 
Wanted—A first-class foreman for machine de 
»; toasuitable mana good position is 


Address, with age, experience and wages 
tox 158, AMERICAN MacdHINIsT. 





Machinery for Sale—Six double 
Douglas 
can control } order 
pumps 
9, AMERICAN MACHINIST. 


on high-speed en- | cost 
position and good wages. 


acting belt power 
pumps, brass cylinders; good working 
selling because of substitution of steam 
Fov full particulars, address Mfr., Box 


Position wanted by thorough machinist whose 


last ten years’ experience has been building, erect- 
ing and running marine and stationary engines; 
familiar with the use of indicator and handling of 
men, shop or plant. P. T., 

Wanted- 
100 men if necessary, 
desires to |ings. 
and can produce est quality work at a reasonable 


AMERICAN MACHINIST. 

Foundry foreman; one who can work 
on general machinery cast- 
One who understands melting and mixing, 


Permanent 
MACHINIST. 


No experimenter need apply 
Coke, AM. 


Wanted—An intelligent man in every machine 
shop in New England to utilize 
raising clubs of subscribers for the 
CHINIST; 
ences, John A. Walker, N. E. 
Street, Dorchester, Mass. 


his spare time in 
AMERICAN MA 
Address, with refer 
Agent, No. 4 Church 


liberal commission. 


(Continucd on Page 935.) 











52 in. x 20 ft. Engine Lathe, } 





=! = 2 , 
aa Se EF 


Chas. Churchill & = vita. 


AMERICAN GAS FURNACE 6O., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, . 


NEW YORK. 


21 Cross Street, Finsbury, 
London, E. ©., England. 





LATHES 


Planers, 
Milling 
Machines, 





Drills, 


Machines and 


Turret 


Machine Tools. 


A LARGE STOCK 


always on hand at low prices at 


HILL, CLARKE & CO., 
Machinery [erchants, 

12 S. Canal St. 

CHICAGO, Ill. 


156 Oliver St. 
BOSTON. 





MACHINERY BARGAINS 


BEFORE REMOVAL 


At Phenix Iron Works, Trenton, N. J. 


15in.x6 ft. Engine Lathe. | 19-36 and 50in. Drills, 
i... se pi Portable Drill, 
* 13% “ ee ee | 86in. x 14 ft. Planer. 
ea: = e = | 12in, Shaper Traverse Head, 
“ 30 “ “ “ Gear Cutter, 54 in 


Milling Machine. 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, 
Boiler Rolls, Punch and Shear, etc, 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 


145 Broadway and 86 Liberty St., 


Blower, 


PLYERS 
NIPPERS 
FINE TOOLS FOR 


Send for 
200 Page 








NEW YORK. 





IN FIRST-CLASS CONDITION. 


16 in. F. B. Miles Slott,;ng Machine. 

2,400 I ound Miles Stetm Hammer, oa Standard. 

30 in. by 27 ft. Pratt & Whitney Engine Lathe. 

Horizontal or Floor B ring Machine, Pratt & Whit- 
ney. 

Two (2) 5 ft. Universal hadial Drills. 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. i 

19 in. x 8 ft. Pratt & Whitney Engine 
Spindle. 

26 in. x 8 ft. Pond Machine Ton] Co. Engine Lathe. 

19 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 

22 in. x 12 ft. Pratt & Whitney 
low Spindle. 

10 in. Bement Vertical Drilling Mechine 

24 in. Pratt & Whitney Vertical D»j||ing Machine. 


Lathe, Hollow 


‘ngine Lathe, Hol- 


GEORGE PLACE MACHINE CO., 
145 Broadway & 86 Liberty St., New York. 





ad BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


es 
Seaisg OPIN, SAPETY PIN, HOOK AND EYE MAGHIVERY, 


ISO)xSs 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION, 


Bent Wire Goods a Speciatty. 
quote prices for either machine or the Goods, 


Send Samples that we may 








Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND, OHIO. 





STEEL BALLS 


For all Anti-Friction 











WRITE FOR 
INFORMATION. 











Novemper 21, 1895 


AMI: RIC AN 








Wanted—Foreman in machine shop; working H. 
about twenty hands on engine and job work; must 
be a good mechanic and understand how to get out 

gooa work at moderate cost: one who bas good 
executive ability and push. Address, stating age, 
experience and price, Western Penna, AMERICAN 
MACHINIS1 


Wanted—By 


Best and cheapest Bolt Header made by C. 
Baush & Sons, Holyoke, Mass. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnatt, O. 


Wanted 
press, 


Special cx 
cutting 


wer 
tal; 


mnfidential work for p« 
, blanking, forming of sheet me 


a large steam engine company, @] rods cut any length. Address Box 161, Am. Macu 
young man as assistant to general manager . 
graduate of technical college with some shop prac For Sale —Tabor duplex automatic molding ma 
tice would be preferred. Must be a good de-igner,| chine with 18-inch cylinder; molds two flasks 
familiar with engine practice, and particularly with }| 12x15, or one flask 15x24 inches; perfect condition 
the best of high-speed engines. Experience in sell | Box 94, AMERICAN MACHINIS1 
ing, a8 well as designing and constructing, would 
be appreciated Address, stating age and exvperi- Wanted—An Idea Ww ho can think of some sim 


ence, Steam Engine, care AMERICAN MACHINIST ple thing to patent? 


bring you wealth 
Patent Attorneys, 
$1,800 prize offer. 


Protect your ideas ; they may 
a rite John Wedderburn & Co., 


Washington, D. C., for their 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 


For Sale—The equipment of a first-class foundry, 
consisting of engine, boiler, cupola and blower, 
core oven, crane, tumblers, ladles, etc., separately 
or together. Cheap for cash or trade. Address 
Box 160, AMERICAN MACHINIST. 





Cheap 2d hd lathes & planers. S.M.York,Cley’d,O. 


Calipers & Gauges. F. A. Welles, Milwaukee, Wis. |, FO" Sale—One Fifield engine lathe, 20° swing, 


8S it. 6 bed, complete with compound rest and 

Light and fine mach’y to order; models and elec-| 12’ universal chuck. In as good concition as new. 
trical work specialty. E. O. Chase, Newark, N. J,] One planer, 23x23x6 ft., In fair condition. One % 
H. P. borizontal engine in fair condition, One 12 

For Sale—A first-class key-seater, new. Address] H. P. fire-box boiler, horizontal pattern, im fair 





Mitts & Merrill, 913 Tilden St., Saginaw, Mich Address Seneca Glass Co., F: 


CONSULTING MECHANICAL ENGINEERS. 
P. BRECKENRIDGE, FRANK H. POND, 


coudition storia, O 





PON 


Mem. A. 8. M. E., Consulting M. E., Consulting Engineer, 
CHAMPAIG N, Ill. 619 Wainwright Building, Sr. Louts, Mo 


F. B. COREY, Electrical Expert. 

Elec. Apparatus Designed, > 1. {TH 

33 Equitable Building. Boston, Mass. L. REDI I ELD, 

Designer of Special Machinery 
Expert in Patent Causes 


r y Room 604, 269 Dearborn St. Cuicaao, Ill 
W. E. CRANK, M. E., ; 
re mim ry Engineering Co. : as 5 : 
Electric Light and Power Plants. \ N ) 1° 4 
17 Harrison Avenue. Pur Waseuee ry, Conn, ( ° K. SA R¢ x KN l, M. K., 
CHICAGO, lil. 
U.S.A 
CHARLES A. HAGUE, MO. WE at 
CONSULTING ENGINEER, W 4 [. ( W K BBE Rt, 
Pumping Plants, Power Plants, Steam, Water, Consulting Engineer. Shop Methods and Economic 
Electricity, Designing and Experting, Production 8 Specis alty. 
P. O. Box 323, N. Y¥. | No, 78 Mason Building, (Tel. 2102 Boston, Mass 





THOS, H. DALLETT & CO., 


YOBE ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machine 
Tools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin 
ery. 


T. SHRIVER & CO., 


333 East 56th Street, N. Y. 


lron and Brass Founders and Machinists 









of any size, moulded on machine 
no pattern needed. 


We also make 


Portab!e Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses, 


PULLEYS: 
GEARS 


EMERY WHEEL 


NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 
Machine Screws, Studs, etc, 
GUARANTEED ROUND, STRAIGHT AND TRUE, 


ORCESTER MACH IN E SCREW co 
“worcre 

\\ 7 A FT i G The Most Perfect Shafting Made. 
THE CUMBERLAND IRON AND ) STEEL SHAFTING C0., Cumberland, Md. 


C 
DIXON’S 219', | 
Drafting Pencil | 


Is superior to the very finest 
imported pencils for making 
fine, black lines, clear and 
distinct. Lines do not smut 


and have no feather edges. 
Mention AMERICAN MACHINIST. 


of any diameter, face an1 pitch, made on Gear 


Moulding Machine—no pattern needed. 


Emery Wheel Co. 


Worcester, Mass. 














SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYs, 


SPEIDEL & ROEPER, 
READING, PA, 
Send for Catalogue. 


Turned, Ground and Highiy Polished 
lron and Steel Shafting. 














SVCVCVVRVECEVEVEUVCE 
COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 
82 River St., New Haven, Conn. 










And send 10 Cents for Samples. 


JOS. DIXON CRUCIBLE CO. 
JERSEY CITY, N. J. 





M AC HINI ST 


Wwiik 


foe Ore DOW 





Or CHAS. CHURCHILL & 


N YOU 


935 





OR DER 


Cr WY OS, 


See to it that our TRADE MARK 


“THE HORTON LATHE CHUCK” 


Is stamped plainly on their face, all others are IMITATIONS. 
~ 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U.S.A. 





co., 21 Cross St., Finsbury, London, E.C., Eng. 





=CUSHMAN 


work. 


’ CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK 


CO., HARTFORD, CONN. 





ee 
ex The National.” 
DEPENDENT, 
UNIVERSAL, or 
COMBINATION 
also JORDAN 
Planer chuck Est'd 
Strongest. Fasiestto change 
Keversible Jaws (pat 
ented) giving 5 changes 
ILLUSTRATED -" ATALOGUI 
Prompt shipme a ‘ 
39 Cor tlande St. N.Y. 
McDowell Stocker & Co., Chicago. 


CHU 


1882 





wow, Hoboken, N. 3. 





WE LEAD, OTHERS FOLLOW, 


on Chuck. 


Reversible Jaws. Accurate, 
Standard Independent, Solid 
Ny Shell, Solid Reversible Jaws, 
Strong and True, 


Sweetland Combizatic 





SEND FOR CATALOGUE, 


== HOGGSON & PETTIS MFG. CO., - New Haven, Coun 


~“PRATT’S 


Positing Driving S 
Drill Chuck, 


The best system ever devised for holding 
and driving drills. 


WRITE FOR CATALOGUE TO 


THE PRATT CHUCK GO., Clayville, W. Y. 








PEQUOT DRILL CHUCK 


A new Drill Chuck having a more powerful griy 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 


examine. Ask 


particulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Universal 
Chucks, Combination Lathe 
Chucks with patent revers- 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 


SKINNER CHUCK CO., 


New Britain, - - Conn, 
SEND FOR CATALOGUES, 


at your dealers or write us for 











For Reducing and Pointing Wire, 
| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


} For Machines or Information address the 
Manufacturer, 


1. W. GOODYEAR, Waterbury, Conn. 











} 
a8 





WORKS: 


HOMESTEAD MANUFACTURING COMPANY, LIM 


HOMESTEAD MANUFACTURING COMPANY, 


The two one 


GENTLE , 
are giving 


ke in ¢ 


EN and one 
yur work entire satistaction. 
—— months under a hydraulic 
o tae action from quick closing o 
rmous strain As vet we have detec 
‘ “maming bright and clean and showing 

“We will be ple ased to recommend these to any 


mit 
t 


m our hydraulic 


o Signs © 
one in want of 


HOMESTEAD MANUFACTURING CO., Limited. 
HOMESTEAD STRAIGHTWAY VALVE. 


nif" SPECIALTY: HIGHEST PRESSURE HYDRAULIC VALVES. 


Corner Amity Street and First to Second Avenues, 
OFFICE: 


134 Sixth Avenue, 


HOMESTEAD, PA. 


OCTOBER 10, 18%. 


GENTLEMEN.—I have been earefully testing the blow-off valve furnished me by you, and I must confess 
that Lhave never used a valve that has ive ime somuch satisfaction, and I have been using valves of all 
kinds for nearly riy year The straightway valve | had in the blow-off pipe before putting in the new 
valve was of th est make, but it had t e kept so tight to keep it from leaking that an 18-inch wrench 
had to be used to turn it With the new valve LT have not only had no leakage—the bright work of the valve 
not even being stained mut the valwe turns so easily that the 7-inch wrench you furnished with it turns it 
easily. It is unquestionably the best valve L have ever seen or used 


Respectfully yours J. A. BRASHEAR 


OCTOBER 21, 1805, 


LIMITED, Homestead, Pa 


half inch double extra heavy Tlomestead straightway valves of your 
We 


have had them in continued use day and nig cht for 
of 1,50 pounds per square inch, besides being sub- 
riveters, Which causes a sudden shock 
of le aks or other imperfections, the faces of 
f wear. 


o signs 


a first-class valve for heavy pressure 


Yours very truly JAMES MCNEIL & BRO 





a. Ad 


TL 3.) || 2, beth 





Edwin Harrington, 
Son & Go., Inc. 


1515 Penna Ave., 
Phila., Pa. 








Machine Tools, 
Traveling Cranes, 
> Chain Hoists. 


EVERY 


MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.00 


MONTGOMERY & CO., 


105 FULTON STREET, 
New YORK CITY. 








HYDRAULIC )ACHINERY, 









JACKS, VALVES, 





PACKINCS, ACCUMULATORS. 
SEND FOR CATALOGUE D. 


TheW.&$.Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 


Hydraulic Screw Punch, 204, 206, 208 and 210 East 43d Street. 
NEW YORK. 


PRESSES, PUMPS, PUNCHES, 
FITTINGS, = 





Hydraulic Cup Packings. 















a Lrg ee - 


— 
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FREE! FREE! $1,900 LATHE! FREE! FREE! 


On Mar 
ereatest number of votes a magnificent nickel and gold-plated 16-inch swing Tool-room Lathe. 
orld’s Fair in Chicago, 
of machinery displayed in Machinery Hall. 


This lathe 
judges and 
intere 


W rite 








cour <s 





LATHE. 


NEW YORK: 


was exhibited by us 


sted in the dey 


110 Liberty St. 


ch 1, 1896, we will present to the 


it the W 
visitors to be the finest pie ec 


elopment 


for particulars and detailed description, 


CHICAGO: 
68-70 Canal St. 


Technical or 


36 Federal St. 


Mechanical School receiving the 









and was pronounced by the 
Every one 


of Technical or Mechanical education is entitled to a vote. 


TH LODGE & DAVIS MACHINE TOOL CO. 


WORKS: CINCINNATI, O., U.S. A. 


ST. LOUIS: 
720 N. 2d St. 


BOSTON: 





#1,.500 
a2} 
= 14 1S 18 
= 24° x 36’) 
oan 25” x 42’ | 
Th 


e following Merchants keep 2 full 


J. J. McCABE, 


DIETZ, SCHUMACHER & CO., 


cet ade “cle cscs chad SS « 


»~DOUBLE SPINDLE. 


14 Dey Street, New York. 
DAWSON & COODWIN, 


22’ 24’ 


& *S|Mag [elpey 


line of our tools constantly in stock: 


57 §. Canal St., Chicago. 


- CINCINNATI, 0., U.S. A. 









ENGINE LATHES. 








IMMEDIATE DELIVERY ON 


16”, 24, 27’, and 30”. 


QUICK DELIVERY ON 


1%” and 18”. 


Latest Improved; 
Heavy and Powerful, 


CUTS ALL FEEDS AND THREADS 
WITHOUT REMOVING A GEAR, 





Micrometer Readings for Car- 
riage, Cross Feed and Com- 








pound Rest Screws. 


THE LODGE & SHIPLEY MACHINE TOOL 0, Cincinnati, 0. U. $. A. 




















AND PRICES. 


MACHINERY CO. 


The NATIONAL 






TIFFIN, OHIO. 





STRAIGHT OR TAPER SHANK 


DRILLS 


WITH THE 


( 
HAL | “TRUMP CHUCK” 
No. 1, 14’, No. 2, 14’’, No. 3, 36”. 


TRUMP BROS. MACHINE CO., Mfrs. 


WILMINCTON, DEL., U.S. A. 


For Sale by CHAS. CHURCHILL & CO, 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 


Ltd. London, England. 








THE TAYLOR-RICE ENGINEERING CO., 


Gloucester City, N. J. 





% inch to 5 inch, 


Send for New Pamphlet. 








72 “CENTRE _STANEW YORK, 


SEND FOR-CATALOGUE™ 


Wooo Worine Machinery 


OF EVERY DESCRIPTION. 
CAR SHOP TOOLS 


—AND— 
PATTERN MAKERS 
MACHINERY, 
LEADING SPECIALTIES. 


Illustrative and Descriptive 
matter, with prises on appli- 
cation. 


J. A. FAY & CO., 


993 to 313 W. Front St., 


WARRANTEO 





EVANS FRICTION CONE CO. 


—— HANGING AND STANDING 
CONES. 


Pr MADE IN ALLSIZES. 


Thousands in use trans- 
mitting from 1 to50H,.P. For 
information address, 


No. 85 WATER STREET, 
BOSTON, MASS. 









SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 6O., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y. 


DID YOU SEE 


Pryibil’s Elegant Hanger Boxes? They are reamed 
on a special machine which leaves the bearing 
surface very smooth and polished. The bore 
being very exact, the shaft has the maximum 
amount of bearing. The oil chamber is of generous 
proportions and the method of lubric: ation simple, 
positive and reliable. Hangers of neat design. 
correct. proportions and very best workmanship 
HANGERS OF ALL KINDS. We are sending them 
allover the world. A specialty with us. 
ee 














Pat. Deo. 24, 1889, 
Write for full Information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A. 


REGULAR SIZES. 

m 60 inc h by 60 ine h by . feet. 

” 48 48 

en 

24 “ “ 94 

_ er ' eS 
PATENT CUTTERS. SPECIAL 

MILLING MACHINES DES:GNED. 


“ 7 
ry ay 6 ‘ 
+ & 4 “ 








THE 


STIRLING 


WATER TUBE SAFETY BOILERS. 
SAFE. ECONOMICAL. DURABLE 


No cast metal. No flat surfaces. No multitudi- 
nous hand-hole plates and gaskets to remove, clean 
and make tight with every e sle aning. Four manholes 
oad, oe ss to interior of every tube. Write for 
calalog 


THE STIRLING CO., 
Gen’! Offices, CHICACO, ILL. 


Branches in all Cities, PULLMAN BLDG 








CISHOLT 
TURRET 
LATHES 


UNIVERSAL TOOL GRINDERS. 


SEND FOR PARTICULARS. 


MADISON, WISCONSIN. 





Electrical, Steam and other 
Instruction by Mail. 


Engineering Courses. 
Send for Catalogue, and Note the Instructors. 


TO EARN MORE, LEARN MORE. 


THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, 


CLEVELAND, OHIO, U. S. A. 


Elementary and Advanced Mathematics 
A proved success. 








Send for Special Circular with telegraph code. 

We make immediate shipments. Our catalogue 
“Cc” is devoted wholly to Pulleys, Hangers, Shaft- 
ing. etc. Sent free to any address. Try a sample 
Hanger by express. 


P. PRYIBIL, 








Cincinnati, Ohio. 


5612-524 W. 41istST., NEW YORK. 
Cable “ Pryibil, New York.” Use A B 0 Code. 





UNIVERSAL GRINDING MACHINE, 


France: Ad. 
England: Chas. ee & Co-, 


Every practical man appreciates a good 
tool, 
and reduces the cost of his work. 

Our Grinding Machines are 
way for the rapid and accurate execution of work, 
Give them a trial, 


and especially when it improves the quality 
adapted in every 
which will convince. 


Send for full particulars, 


LANDIS BROS., 
WAYNESBORO, PA., U.S. A. 


Germany: Schuchardt & Schutte, 


59 Spandauerstrasse, Berlin. 
Janssens, 16 Place de la Republique, Paris. 


Cross St., Finsbury, London. 
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MORSE TWIST DRILL AND MACHINE C OMPANY. 
New 7 Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-C sasbantonar Chuck, Hit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 











® P. BLAISDELL & CO., 


Manufacturers of 


mit : Machinists’ Tools, 












- ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Belling Agents, 111 Liberty Street, New York. 
60 South Canal Street, Chicago. 

424 Telephone Building. Pittsburgh, Pa. 


ew fe L' ELS, 


8 to I8in. Swing. 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 











WORCESTER, MASS 











New Haven Manf’g Co., 


NEW HAVEN, CONN, 


IRON-WORKING MACHINERY. 





CUTTING-OFF 
MACHINES. 


OUR NEW 
TOOL BLOCKS 
ARE GREAT! 





HAVE YOU 
Hurieut Rocers Macn. Co., SEEN TH EMP 


@0. SUDBURY, MABS. 





NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER,. MASS. 











MEYER, ROTH & PASTOR, 


Machinists, Cologne o/Rhine, Germany. 
Manufacture Machines for ae articles such as the following: 


All kinds of Buckle » Ho rse Nails, Spiral Springs, Tin-opening Keys, Nails 
for Soleing and He Jing , Chair Links, Box and Coftin Handles, Rivets of 
all kinds, Wire Tac ks, Screw Eyes and Screw Hooks, ¢ ramps, Hinges, 
Lock and Piano Nails, Hob Nails 
of 
ing 







all kinds, Corset Buttons, Slid- 
Bolts, Eyes, Loops, Leaden 


Rivets, Leads, Spring Bands, 
Square Nails for Heeling; Wire 
Bending and Wire Cutting Ma- 
chines, Shaping Machines, Ma- 
chines for making Hooks and 
Eyes for Ladies’ Dresses, Trowsers 
Hooks and Trowsers Eyes, as well 
as Hooks and Eyes for Military 


Cloaks ; Tacks 


etc. 


and Rivet Presses, 


We are also prepared to furnish Machines for making a great many other articles not mentioned above, on receipt of Samples. 





ARMSTRONC LATHE aso PLANER TOOL. 


Used and endorsed by J. A. Fay & Egan Co., Morse Twist Drill and Machine Co., Wiley & 
have given it a trial. 


Send for circular and prices. 
MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDGEWOOD AVE., 
CHICACO. 


Russell Mfg. Co., Fitchburg Machine Works and by all who 





DROP -FORGED 
OF STEEL 








BOSTON WORKS 


FRANK BURGESS, Proprietor, 35 Hartford St., Boston, Mass 
1,100 Sizes Spur, Bevel, Spiral, Worm, 
Rac k, Elliptic, Internal, etc. 





50 
Send for Catalog. 


C. “a BAUSH & SONS, 


differ- 





HOLYOKE, MASS. 






a 
nd Manufacturers of 


styles, 


ca Patent Radial 








r ” Of every descrip- 
— tion. 


Milling and Gear Cutting [lachines. 
BRAINARD MILLING MACHINE CO., 


156 Oliver Street, 
BOSTON, 


14 S. Canal Street, 


All sizes from 8 ft. to 10 ft. arm. 


CHICAGO, 


BORING AND 


TURNING 
MILLS, 


P 4,5, 8 6 fl Swing 
H. Bickford, 


LAEEPOST, W. & 










‘D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


| PIPE CUNTING AND THREADING MACHINES, 


| _ Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Le Work, etc. 





The No. 4 B Machine for Cutting and vesesting 
Pipe 4 in. to 4in., by HAND or POWER 
SEND FOR CATALOGUE TO 


21 Atherton St., YONKERS. N. Y. 





—— FOR — 
Bicycle 
WATCH - 
- WORK 
OR 
' TOOL 
: ROOM. 
ENGINEERING APPLIANCE Co, 
JAMESTOWN, N, Y. 


MACHINISTS! 


‘TIS FALSE ECONOMY .© break 50 cents 
worth of drills on a tive cent piece of material 
Get a drilling vise and save 3% of this expense, 
Sample Vise, $2.00, 


THE DRILLING VISE C0., Chicago. 






















16/’ Lathe with 
Taper Attachment. 


FLATHER & COMPANY, 


moe. The Father New Patent Tager Attachment 


Accurate, 

Easy and quick to operate, 

No backlash or lost motion. 

All changes can be made from front of lathe, 


THE BEST. 
NASHUA, N. H. 





EE Yourselves as 
Others See You, 


and Solve this Problem by the purchase of a 


2124 PLAT TURRET LATHE, 


-BUILT BY— 








Saws made | 
in two sizes | 





Cut 4% to8 
incbes. Send } 
for circulars 


STOVER 
NOVELTY 
WORKS 


jal Machinery to order 
23RiverSt., FREEPORT, ILL. ‘U. S.A. 
©, W. BURTON, London, Eng. 











THE GOLBURN KEYWAY GUTTER. 


Built in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of same it has 
no equal. Send 


aay =for illustrated 
Nee 6, ate ilog ue, 





FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES, 








“CURTIS & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN. 


BAKER BROTHERS, 
365 S. Erie St., TOLEDO, OHIO. 





Pipe Cutting and Threadinz Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


~~ od 
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Mfgrs. “ a and Iron- Working Machinery 





Have 
124-page 


ing line « 


Nov me 
DWIGHT SLATE MAGHINE C0. 


neiatbllateats CONN. 


Catalogue 


to Mire 
To others on receipt of 15 c. 


Supt . and 
BARNES’ 


E> UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send fur Catalogue and Prices. 


W. F. & JOHN BARNES 60, 


1995 Ruby St., Rockford, Ill. 


just issued new 
catalogue 
if Sensitive Drills 


Machines, ete, 


cover 


send 














ENGLISH AGENTS, 


CHAS. CHURCHILL & CO.,Lro., 
21 Cross Sr., FINSBUnY, LONDON, &. C., ENG. 
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STARRETT’S UNIVERSAL 


Surface Gauge 
FOR TOOL-MAKERS. 


No. 56 Weighs, 11 oz. 4 in. 
high. Steel base, case hardened. 
| Hlas my improved Sleeve. Spades 

in be ! ny Poe nftrom rtica 
to horizontal u ed 

low for De i 4 D ¥ rking 


The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
riPLE AND AUTOMATIC SPACING. 







PRICE, $3.00. 


Tools warranted. Catalogue free: 


L. S. STARRETT, 
ATHOL, MAss.,U.S.A. 
London Agents 
Chas. Churchill & Co., 
Limited, 
21 Cross Street, 
Fins bury, "E. Cc 
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W.C. YOUNG MFG. CO., "sa" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


DETRICK & HARVEY MACHINE CO.. 


BALTIMORE, MD. 
MANUFACTURERS OF THE 
ADAMS 
Automatic Bolt-Threading and Nut-Tapping Machine, » 


Made In all Sizes to Cut from 1-4” to 6”. 











" SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 








The simplest and most durable machine in ents tence, 
The isoatins he ad is made entirely of steel. No links, 
levers, springs, caps, cases, blocks or die rings in « ane vat 
the head. Se sparate Heads and Dies Furnished. Write 
me for descriptive circular and price list 


Manufacturers of The Open Side Iron Planer 











|_| ail o 


Albro Worm and Worm Gear 


Consumes less 


I acy PH 
EL&ESSER ep, | 
KEurrE NEW YORK. Roo, 1 


© Branches: 111 Madison St., Ing ago, 


708 Locust 8. St. power and gives 


better results 





than any other 
System. Infor- 
mation cheer- 
fully furnished. 


The Albro-Clem 
Elevator Co. 


41] & 413 Cherry St, 
Philadelphia, Pa. 


Surveying Instraments, 


The letge st and best assorted stock in America, an fe ae tisites 
for fleld » draughting roou We have made a study $ li 
ods ane edt as nearly perfect a iti oa ibig 


' nal 
CATALOGUE ON APPLICATION. 


ANDAR) | 
| SFoo,es” lv 




















_Fineses 


~_ 


se é TR Wapean7ed. Mp 


? Catalogue Free. // 


~ MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE QUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 











—THE — 


MACHINIST 
PENBERTHY 
SPECIALTIES. 


For THe Goren Aw Enoiwe. Aae THe Exoinere@ Favorr — 
85,000 PewszrTuy AvromaTio IssecTors in use, \ Fiving pert satisfaction 
ander all conditions. Our Jes Pumps, Water Gages and Oil Cups are — 








hs ae 

















qualied. 
Ww Bano For PENBERTHY INJECTOR CO. DETROIT, 
Caracoeus. BRANCH PaCTORY at WINDSOR, ONT. MICH. promt WaTeR GAGE. 





MECHANICS 


land Arch 


— ru 


t “i ty Pl 
Bu wir = Ot soy ys 


in 
tranches, | 
_ TAUGHT BY MAIL. 
seven Study. 1s % r free 
circular Stu sul eb pe ob to tudy. 
| The Internatt silt i rreape andence Schvole | 
SCRANTON, P: 








QUINT’S 


TURRET DRILLS 


For Driliing and Tapping with 
from 2 to 12 Spindies. 


WILL DRILL UP TO %4 INCH. 
Sensitive and Positively Driven. 


—— | A. 0. QUINT, Hartford, Conn. 


‘ : ant ANYTHING INTHE) 3 * A 

secgES: ‘DROP HAMMED, tr 

apo? ot aMATIC DROP LT ] 
Miner 8, Peck Ng. @ 


pint mt Ae a 











Bolt Cuttersand 
nemevnene S$ # PIPE @ THREADING Nat Tappers in 


great variety, for 
Cutting-off Machines Hand or Power. 


Both Hand and : , . 
ont Band and Power. | Cutting all sizes of , 


Water, Gas, and Steam ( : ” te “i 
Fitters’ Tools, Hinged Bolts to 1 : ~— 
Pipe Vises, Pipe Cutters.| eter and | ipe 2 


a 
Stocks and Dies univers- 
Send for eteten ‘* A.” 


ally acknowledged to be 

catalog. png WELLS BROS & 60 GREENFIELD, 
rmstrong oO. . ne 
Bridgeport, oun. . . "5 MASS., U.S. A. 





THE BEST. &® Sena for 








a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 








NOVER’ 


HANDSOME CATALOGUE ON 


5 ON NDENSER 
> THE CONOVER MFG6.CO. 39 Cortianor Sr.NLY. 








motion. 











IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 
Chas. Churchill & Co., Lid, 21 Cross Street, 
Finsbury, London. 


Schnchardt & Schutte, 59 Spandauerstrasse, 
Berlin. 


Eugen Soller, Basel, Switzerland. Send for Circular. 


IMPROVED re HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONC AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


THE HENDEY MACHINE CoO., 


Buy the best. 


TORRINCTON, CONN 
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wpa DAY, 


better appli ances for (re 
howev. 

ever, they most cert ainly have 
embraces all that the exacting 
Spur, Bevel 
Gears ari 


ir cutting than 


ne nt. 

- q demands 
Miter, Spiral, and W; rm, up to 
cut with the “Brown & Sharpe ’ 

on special Gear-tes sting mach 

your cut Gearing for you: 


ines, 


REL. AND & aon 'VF’°G 


DETROIT, MICHIGAN, 


Our pit lant boa 


of such wirk requires for 


Perhaps we might ¢ 





PERHAPS, 


sts f ma 7 ranspire So far 


and 
cCUulti Ng Gearin 
liameter and 8-inch fac -. 


” Pate ont Inve 
ut Ini ite Cutt ers, and all are tested 
be able to cut the cost of 


Our , 

quipme ent is di wtly modern. 
0/7 « 
ur 


CO., 





THE OTTO GAO ENGINE WORKS, 
$0 and Walt Ste, PLADELPRLA 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 


18 Vesey St., N. Y. 


Over 40,000 Engines in Use 








STRANGE, BUT TRUE!! 
Tar New Process Raw Hive Gzans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 
They 


No 


require 
Lubricant. 

They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S. A. 


Almond Drill Chuck, 


, Sold at all Machinists’ 
Supply Stores. 


moe 1. R. ALMOND, 
838 & 8 Washington St., 














2 atyles, Built from 1 to 60 Horse Power. Send for Circular 
BACKUS WATER MOTOR CO +» Newark,N. J. 
Also Mfrs. VENTILATING FANS, 


W. D. FORBES & C0., 


1302 Hudson St., Hoboken, N. 


BUILDERS OF 


MARINE AND STATIONARY 


ENGINES 


of Single and Multiple Expansion. 


SPECIAL MILLERS, REVOLUTION COUNTERS AND 
HAND TEST PUMPS, ETC, 


HIGH ART ENGINES 


‘The Celebrated 


IDEAL 


Built by 


A, L. IDE & SON, 
Springfield, Ill., 
m U.S.A 
"§ Direct Belted, 
Direct Connected, 
Simple & Compound 
ymomical power is required 





J. 





For all purposes where reliable and ecx 
"9% Catalog and half-tone picture 










OF iMPROVED 








LUSS; STEAM ENGINES via 
IN FULL VARIETy~ tc! =o , 
Contr TAL ARTS oe [omrcere pevess ble = 





WAY? INES SSBORO, 


rRIOK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


ERIN 


WESTON ENGINE CO., Paintei Post, N. Y. 


By tage BNA dled tg 
12 N 





(Tandem Compound.} 


WESTON 


HIGH PRESSURE BOILERS ¢ 





AUTOMATIC 
Ilias tl SPLEebp 


2) LW > 
> La 5 











COMPLETE POWER PLANTS wi’ ipa epee an 
AMES IRON WORK , “a. 


88 Cortlandt St., New Vork City. 
18 South Canal St., Chicago, Il, 


50 Oliver St., ae Mass, 
1026 Filbert St., Philadelphia, Pa. 


| ORR & SEMBOWER, 


(INCORPORATED.) 
STING ENCINES, 
WESTERN Brancn, 60 S. CANAL Street, CHICAGO. 


VERTICAL, HORIZONTAL, MARINE 
VERTICAL AND HORIZONTAL BOILERS. 

















23 HOl 
READING, PA. 

















ws 9 DOG Cee ee ers 








of direct-connected engine on 
application, 









IRON 
ove LANERS. 
f PLA WILSON 


TMpROvE 


x ayena SIZES 








Broogtyy, N. Y. 


KEPT IN STOCK. RIVER ST seams N.Y. 























“SEND FOR IT. 





BICKFORD 





Sesesesesesw_re® 
3 Pike Street, Cincinnati, Ohio. 


JUST ISSUED. 





New Catalogue and Reference Book. 
Mailed on application. 


DRILL AND TOOL CO. 





is especially designed for long # 
terms of service under most ex- ¢ 
acting conditions, where it will ever be « 
% found worthy of your confidence—-weal- 6 
6 lude to THE EXCELSIOR VALVE. @ 
4 It does cost a little more than common 

» Valves, but not so often, and it exerts ¥ 
@ a “back pressure” on your expense ac- $ 
e count long enough to convince you of its 4 
9 true “cheapness.” Would you like a@ 
¢ little Catalogue of its “whys and where- 9 
§fores”? It may be had for the asking. ¢ 




























‘ THE KELLY & JONES CO., 2 
. 104 John Street, New York. 4 
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PUNCHING * SHEARING MACHINERY | 

i= °° BOILER MAKERS ROLLS. § 
New Doty Maracurine ©- 
nigra ie Weta 
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DRY STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 
Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require, 
also used in conveying steam long dis 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Fifth and Buttonwood Seeks, Fut yo 
THOMAS HOEY, 147 Sumner St., E. Boston, Mass., Age, 
JAS. BEGGS & 00., 9 Ney "lg ‘Mew York, Agen 


MOFFET PORTABLE DRILL. 






UNSURPASSED [: Weighs 48 lbs. and 
# drills from % to 
ASA e} 244 inches diam- 
: eter. 

REAMER. : — 
— i Runs with Steam 

Will work in any —orn— 
position. Cen p, Sree Air. 





oan Poon 
mee 


bee CG ee aeaeO YW aN. 







ENCINEERS, FOUNDERS & MACHINISTS. 
Estimates and Pians - 
SHAFTING. PULLEYS, 55 Soom Pi 
HANGERS, Etc. —_ Ay ener ba 
Friction butch Couplings. y tr «a HORIZONTAL 
Bef AND 
aTuas sinans. 74 ,VERTICAL 


SHAFTING. 
= Also for Erecting same. 


Send for Catalogue 


17 Dey St., New York. 
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DARLING, BROWN & SHARPE, 


raoeo VIDEITOCS,, se. I. 


U, 5. STANDARD WIRE GAUGE 


FOR SHEET AND PLATE TRON AND STEEL. 


\porpTep By Conoress Marcu 3, 189 
In addition to the Micrometer Caliper No. 23, which we made with special reference 
to the users of the above Standard, we now offer a Circular, Notched Gauge, similar t 
the American Standard Wire Gauge of our make. 
The U.S. Standard Gauge as made by us, measures the sizes from 0 to 36, inclusive 


‘ 9" 8 
is 3,4, 


hardening is accurately adjusted. 


in diameter, about ,*," thick, is made of best quality steel hardened, and after 


Price, $2.50. 





We beg to announce that we have this month appointed the 
U. BAIRD MACHINERY CoO. 


our Agents for machine tools in Pittsbure, Pa. 








tHe NILES TOOL WORKS co., “onic” 


MACHINE TOOLS 








NO. 3 HORIZONTAL BORING AND DRILLING MACHINE, 


NEW YORK, BOSTON CHICAGO, 


Correspondence Solicited. 


PHILADELPHIA, PITTSBURGH. 











Jenkins Bros. Valves. 


Honestly manufactured. 
Warranted as represented. TRADE 





Look for Trade Mark. GEBRKING 
JENKINS BROS., 
NEW YORK. PHILADELPHIA. CHICAGO BOSTON. 





WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA, 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, ete. 











Manufactured by 


THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 


THE FOLLOWING J. A. Fay & Eean Ce ...24 South Canal Street, Chicago. 
MACHINERY Strong, Carlisle 4 ‘Turney Co....198 Bank Street, Cleveland. 
‘ 


a . : E. A. Kinsey & .».-227 West 4th Street, Cincinnati. 
MERCHANTS CARRY | hos, K. Carey & Bros, Co.....,.,26 Light Street, Baltimore 
SAMPLES. 


J. J. MoCade....c000 seceseees ‘4 ‘Dey Street, New York City. 
»>U Usk A 


ers MACHINE. 


WRITE US FOR 


PHOTO, DESCRIPTION AND PalCE OF THIS ONE 


and the several other kinds and sizes which we build, 


WE ALSO MANUFACTURE 


MILLING Machines, SCREW Machines, Cutter Grinders, 


TAPPING Machines, DRILL PRESSES, Hand 
LATHES, etc. 


SPECIAL BICYCLE MACHINERY. 


WRITE FOR CATALOGUE AND PRICES. 


THE GARVIN MACHINE CO, 


Laight and Canal Sts., New York. 


Also 51 North 7th St., Philadelphia, Pa, 


“SPACE 88 CHICAGO CYCLE SHOW.” 








No. | AUTOMATIC 
TAPPING MACHINE. 






For Taps up to 5-16 inch, 


PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S. A. 


Have reduced prices on the machines described below and now offer them at the 


foliowing net prices, F. O. B., Hartf rd, for pr iy payment, viz 
Pillar sh aper 9-inch stroke, with News ell vise, $800, net. 
> : 14 " " , 375, net. 
10-inch swine tool-maker’s engine lathe with attachments and tools, 4-foot bed, 
$595; 5-foot bed, $6 5 


Are building a line of adjusts able multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions, 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel; 
Ask for the ‘‘ Machinists’ Catalogue.” 


New York, 138 Liberty St. Boston, 47 Pearl St. Chicago, 42 and 44 S, Clinton St. 


mh j DRop- FORGING PLANTS 
} ror BICYCLE work. 


We are prepared to quote on complete plants, 








including all necessary dies and tools. 





THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 




















WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


, MILLS. 


IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE, 


THE HAYDEN & DERBY MFG. 6O., 


SOLE MANUFACTURERS 


a inerele INJECTORS, 


AUTOMATIC 


AND 


DOUBLE TUBE. 
1. T > a 








































Cuts, Photographs 


and Prices furnished on application. 


DOUBLE-TUBF 


MANUFACTURERS OF 


ENGINE LATHES 


Send for our New 
Book. Sent free. 


‘ Practical Information on Injectors.” 


OFFICE AND SALESROOMS: 
No, 114 LIBERTY 8T,, NEW YORE. 







LOWELL, MASS., U.S.A. 





—_=- CO.. 


from 17 to 64 in. swing. 





id: “IN. ENGINE [ATHE 


144” Hollow Spindle, for 


BICYCLE 


And FINE MACHINE work. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO. 


ROCHESTER, N. Y. 


er WYMANé GORDON J. M. ALLEN, Prestpent. 


RCESTER, MAS WM. B. FRANKLIN, Vicse-PrREsIpent. 
DROP FORGINGS F. B. ALLEN, Seconp VickE-PRESIDENT. 
J. B. Prerce, Secretary & TREASURER. 


=~ THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 


BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES, 


FOR SALE—SECOND HAND. 


One 48’ x 48" x 16’ Putnam Machine Co’s. Planer. This Planer is one which we 
have in our own works, and which we wish to replace with a longer Planer. It has one 
head on cross rail. Is in good order throughout, but is of old pattern. Can be seen at 
work in our factory. Address, 


THERE HENDEY MACHINE CO. 


‘Torrington, Conn. 








— WOOD WORKERS’ VISES 



















P..T, DEC. 5, 1882, 
PAT. DEC. 4, 1888, 
PAT. AUG. 25, 1885, 








Manufacturer 


APS & DIE 


_JM.CARPENTER &__ 





PAWTUCKET.R. I. 


